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They  are  free  to  work  under  the  same 
patents  and  franchises,  backed  by  the  research 
and  old  world  e.xperience  of  Brown  Boveri  &  Co., 
Ltd.,  of  Baden,  Switzerland.  They  are  supported  by 
Allis-Chalmers  resources  and  facilities.  They  will 
continue  to  build  American  Brown  Boveri  equipment 
under  the  name  of  Allis-Chalmers. 

The  capital  stock  of  Condit  Electrical  Manufacturing 
Corporation  has  also  been  purchased;  but  this  com¬ 
pany  will  manufacture  its  splendid  oil  switches,  cir¬ 
cuit  breakers,  and  other  equipment  as  a  separate  sub¬ 
sidiary  company,  with  its  own  selling  organization. 

The  acquisition  of  these  new  lines  will  round  out  the 
Allis-Chalmers  service  to  the  electrical  industry;  so 
that  Allis-Chalmers  can  now  offer  practically  every 
major  form  of  power  or  electrical  equipment. 


The  purchase  of  the  princi- 
pal  assets  of  American  Brown  Boveri 
Com  Inc.,  by  Allis-Chalmers  Manufacturing  Com¬ 
pany,  is  now  complete.  This  is  the  last  time  the 
A.B.B.”  trademark  will  appear,  for  the  name 
American  Brown  Boveri”  will  be  discontinued. 

it  is  not  the  intention  of  Allis-Chalmers  to  sub- 
merge  the  identity  of  American  Brown  Boveri  equip- 
■nent.  1  he  principal  lines  of  electrical  apparatus,  rail¬ 
way,  and  blower  equipment  will  continue  to  be  manu¬ 
factured  with  the  same  distinctive  characteristics. 
The  key  men  of  American  Brown  Bov’eri  are  now 
"‘th  A1  s-Chalmers.  They  bring  with  them  their 
engineer  jg  skill,  their  vast  experience,  their  outstand- 
"ig  era  stnanship,  and  their  record  of  brilliant 
achieven  nt. 
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Four  a<l vantages  which  will 
iiit€*resl  you: 

1.  Hi^hc8t  all-year  eflieicncies. 

2.  IIi"h(‘!«t  nhort  circuit  protec¬ 
tion. 

3.  Lowest  temperature  rises. 

4-.  Smallest  space  requirements. 

W  e  ask  only  periiiissioii  to  show 
what  Murray  L<)w  Loss  Reactors 
will  do.  Our  engineers  will  he 
pleased  t<»  lay  out  a  jirotective 
system  for  you  that  will  answer 
your  particular  requir€*ui€*uts. 
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So.  Wales 

New  titicans  Puldie  Serviee  to. 
Houston  Power  &  Lighting  Co. 
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BOTH  ARE  BRAKE-LINING  ^ 
BUILT  TO  RESIST  WEAR  ^ 


- BRAKE 

lining  armor 
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THE  OKONITE  COMPANY 

Pounded  1878 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 

Factories:  Passaic,  N.  J.  Paterson,  N.  J. 

SALKS  OFFICES:  NEW  YORK  CHICAGO  PHILADELPHIA  PITTSBURGH  ST.  LOUIS 
BOSTON  ATLANTA  SAN  FRANCISCO  LOS  ANGELES  SEATTLE  DALLAS 
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Save  Repair  Money  With 

OKOLAST 


(a  tree  wire  armored  with  brake  linins) 

Okoldst  is  a  tree  wire  which  will  stand  the 
wear  and  tear  in  trees.  It  is  an  armored  tree 
wire  designed  for  all  conditions  of  service. 

Okolast  tree  wire  has  a  unique,  simple  con¬ 
struction  which  appeals  to  the  practical  plant 
man. 

There  are  only  3  materials  besides  the  con¬ 
ductor  : 

(1) The  tough,  specially  saturated  seine  twine  will 

outwear  any  weatherproof  or  other  kind  of 
braid  used  as  a  covering. 

(2)  The  brake  lining  type  of  armor  tape  will  be 

found  by  test  to  be  the  best  for  resisting 
abrasion. 

(3) The  in  imitable  Okonite  rubber  insulation 

means  a  permanently  durable,  safe  insula¬ 
tion. 

Samples  and  prices  of  Okolast  Tree  Wire  will 
gladly  be  furnished  upon  request. 


—  OKONITE 
INSULATION 


< - WOVEN 

SEINE-TWINE  COVERING 
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Federal  Trade  report  on  utilities  due  in  1934 


We  shall  have,  undoubtedly,  re¬ 
vision  and  strengthenins  of  state  laws 
regulating  utilities.  That  is  proper 
and  desirable,  and  neither  utilities 
nor  investors  have  any  reason  for 
concern  over  it. 

MATTHEW  S.  SLOAN, 
President 

New  York  Edison  Company 


— Long>continued  proceedings 
not  likely  to  be  reported  upon  as 
complete  for  some  time.  Commis¬ 
sion’s  court  case  against  Bond  & 
Share  for  right  to  full  data  may 
be  heard  this  fall — />.  775. 


N.E.LA.  sponsors 

— Controlled  water  heating 

approved  by  N.E.L.A.  committee, 
which  is  about  ready  to  issue  its 
formal  report.  A  market  of  300 
installations  per  1,000  home  cus¬ 
tomers  seen.  Program  for  market 
approach  formulated — />.  17S. 


— Undercurrents  in  the  industry 
point  to  a  keen  appreciation  of 
critical  comments.  One  execu¬ 
tive,  who  insists  upon  anonymity, 
says  what  he  thinks  of  impending 
possibilities — p.  I8S. 

water-heatin3  plan 

— Gas  control  in  oil  breakers 
is  crux  of  the  problem,  says  a  con¬ 
sulting  engineer.  This  resolves  it¬ 
self  into  restraint  and  direction  as 
well  as  control  of  rate  of  genera¬ 
tion  and  limitation  of  pressure — 
p.  192. 


1,325,000  kva.  available  for  tests 


— Beauharnois  scheme  indorsed 
by  Canadian  parliamentary  com¬ 
mittee,  which  visits  condemnation 
on  politicians  and  promoters.  Fi¬ 
nancing  difficulties  are  said  by 
banker  to  jeopardize  project — 
p.  179. 

—Dust-proof  equipment  merits 
are  proved  in  industrial  plants 
where  comparisons  with  earlier 
dust-proof  substations  could  be 
made.  Experience  of  one  large 
concern  shows  25  per  cent  gain  in 
over-all  costs — />.  208. 


— High-power  laboratory  tests 
of  equipment  available  at  West- 
inghouse  plant,  where  1,325,000 
kva.  installation  permits  full  anal¬ 
ysis  to  destruction  under  service 
energy  values — p.  198. 


—System  planning  and  operation 
co-ordinated  to  insure  continuity 
of  service.  Dispatching,  protec¬ 
tion  and  communication  are  vital 
elements  in  Southern  California 
Edison  organization — p.  204. 


Readin3  electrifies  its  branch  lines 
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Trade  Commission  Utilities  Report  in  1934 
— Bond  &  Share  Court  Case  in  Fall 

By  PAUL  WOOTON 

U’anhinytun  Correspondent  Electrical  World 


A  FINAL  report  in  the  invebtigation 
of  the  electric  utilities  being  con¬ 
ducted  by  the  Federal  Trade  Commis¬ 
sion  probably  will  not  be  ready  to 
submit  to  Congress  before  1934.  More 
than  three  years  have  been  required  to 
build  up  the  present  record,  which  repre¬ 
sents  about  one-fourth  of  the  work  to  be 
done.  In  addition,  more  or  less  work 
has  been  done  regarding  the  remaining 
companies.  Judging  from  the  time  re¬ 
quired  to  do  the  work  that  has  been  done 
and  from  the  present  status  of  the  field 
work,  it  seems  probable  that  three  more 
years  will  be  required  to  complete  the 
work. 

When  the  big  job  is  done  it  will  be 
a  complete  financial  history  of  the  elec¬ 
trical  industry  from  the  time  of  the  first 
carbon  lamp.  Mergers  in  the  industries 
are  covered  as  far  back  as  1886. 

The  careful  compilation  of  this 
history,  from  which  much  of  value 
can  be  drawn,  is  in  itself  believed  to 
be  worth  a  material  part  of  the  large 
sums  it  is  costing  the  public  and  the 
industry.  The  investigation  also  is  seen 
to  be  of  value  in  forestalling  investiga¬ 
tions  which  Congress  otherwise  would 
probably  authorize  from  time  to  time. 
The  commission  acknowledges  in  its 


last  annual  report  that  it  is  proceeding 
with  the  co-operation  of  the  industry. 
In  the  hope  that  the  record  may  present 
a  good  picture  of  the  general  situation, 
full  authority  has  been  extended  by  the 
commission  to  the  attorneys  represent¬ 
ing  the  industry  as  a  whole,  or  to  those 
representing  the  individual  companies, 
to  cross-examine  witnesses  or  to  offer 
testimony  in  rebuttal.  In  this  way  it 
is  expected  that  a  valuable  addition  to 
the  literature  on  utility  financing  will 
be  built  up. 

It  is  conceded  that  all  of  the  financing 
was  not  done  carefully.  The  investiga¬ 
tion  comes  at  a  time  when  the  electrical 
industry  is  just  entering  upon  a  new 
era  of  development.  .This  is  in  distinct 
contrast  with  the  investigation  of  rail¬ 
road  financing,  which  came  after  most 
of  the  lines  had  been  built.  If  mistakes 
have  been  made  in  connection  with 
utility  financing,  they  will  be  revealed 
by  this  investigation  and  can  be  cor¬ 
rected  with  the  probable’  result  that  in¬ 
creased  public  confidence  will  be  gained, 
riiis  will  make  easier,  it  is  predicted, 
the  financing  of  railroad  electrification 
and  the  other  great  projects  which  soon 
must  be  undertaken. 

Legal  representatives  of  the  Federal 

T  T  T 


Trade  Commission  and  of  the  Electric 
Bond  &  Share  Company  have  virtually 
completed  and  agreed  on  a  statement  of 
facts  for  use  in  the  case  pending  before 
the  United  States  Court  for  the  South¬ 
ern  District  of  New  York.  It  is  ex¬ 
pected  that  this  case  will  come  up  for 
argument  early  in  the  autumn. 

T 

Controlled  Water  Heatins 
Indorsed  by  N.  E.  L.  A. 

Because  of  its  service  appeal  to  the 
public,  its  economic  advantages  to  the 
power  company  and  the  unusually  large 
possibilities  of  expansion,  controlled 
service  water  heating  will  receive  hearty 
indorsement  in  the  forthcoming  report 
of  the  National  Electric  Light  Associa¬ 
tion’s  water-heating  committee,  soon  to 
be  distributed.  It  is  claimed  that  the 
equipment  and  experience  now  available 
point  the  way  in  some  cases  to  a  market 
of  the  order  of  3U0  installations  per 
l.OUU  home  customers  connected.  The 
market  of  $4  to  $5  per  month  per  cus¬ 
tomer  is  the  one  which  makes  large  sat¬ 
uration  possible,  resulting  in  satisfac¬ 
tion  to  customer  and  company  alike  and 
insuring  contimfous  revenues  over  a 
long  period.  I'lie  broad  and  profitable 
markets  lie  among  those  who  cannot 
afford  to  pay  large  sums  for  water  heat¬ 
ing  but  will  pay  a  limited  amount  for  a 
genuine  and  most  serviceable  hot-water 
supply. 

Rates  must  be  low  and  within  the 
means  of  customers  for  a  complete  serv- 


A  NEV('  THREE-BRANCH  COMMISSION  GRAPPLES  WITH  MUSCLE  SHOALS 


Secretary  of  IVar  Hurley,  in  the  center,  is  flanked  on  each  side  by  members  of  the  nine-member 
commission  on  Muscle  Shoals  representing  the  federal  government,  Alabama  and  Tennessee.  President 
Hoover's  appointees  are  Edzoard  A.  O'Xeal,  president  American  Farm  Bureau;  Colonel  H.  B.  Ferguson, 
army  engineer,  end  J.  I.  McMullen  of  the  Judge  Advocate  General's  department.  Alabama  is  represented 
by  ll\  F.  McFarlane,  IF.  H.  Smith  and  S.  F.  Hobbs;  Tennessee  by  Mercer  Reynolds,  J.  F.  Porter  and 
IP.  A.  Caldzcell.  The  first  meeting  is  scheduled  for  August  4. 
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ANOTHER  PLANT  ON  NIPIGON  RIVER  IN  SERVICE 


The  ticxv  Alexander  Falls  54,000-lip.  hydro  plant,  in  northern  Ontario, 
is  the  second  constructed  on  the  Nipigon  by  the  Ontario  Hydro  Com¬ 
mission.  Like  the  75,000-hp.  plant  at  Cameron  Falls,  it  supplies  power 
to  the  Thunder  Bay  system  and  ser-ees  the  cities  of  Fort  William  and 
Port  Arthur,  SO  miles  distant. 


T  ▼  T 


ice;  heating  and  controlled  equipment 
must  be  strictly  modern  and  recjuire  the 
lowest  investment  cost  consistent  with 
tlie  best  service ;  installed  prices  must 
usually  not  exceed  $175  to  $200  if  the 
above  saturation  ratio  is  to  be  attained ; 
terms  of  $10  down  and  long-term  pay¬ 
ments  must  be  available,  and  there  must 
be  competent  sales  forces  which  will 
equip  only  satisfactory  “prospects.” 

The  committee  report  will  show  that 
controlled  service  means  annual  over¬ 
head  costs  ranging  from  $6  to  $8  per 
customer  compared  with  $40  to  $60  in 
the  case  of  uncontrolled  service.  By 
selecting  the  right  design  and  tank  sizes, 
the  best  of  service  can  be  furnished  with 
charging  periods  of  not  more  than 
twelve  hours  per  day.  By  splitting  the 
twelve-hour  total  periods  into  periods 
of  six  hours  or  less,  depending  upon 
local  conditions,  two  customers  using 
4,000  kw.-hr.  each  per  year  can 
be  served  per  kilowatt  of  demand  at  the 
generator.  With  a  suitable  heater,  a 
stagger  control  makes  possible  the  sale 
of  8,000  kw.-hr.  per  kilowatt  of  generat¬ 
ing  capacity  where  the  storage  tanks 
are  properly  selected.  It  has  been 
proved  that  two  and  a  half  customers 
can  be  connected  j)er  kilowatt  of  gen¬ 
erating  capacity  with  stagger  control. 
.After  all,  it  is  the  net  earnings  per  kilo¬ 
watt  of  capacity  that  count,  and  these 
may  easily  reach  $70  to  $80  gross  per 
kilowatt-year  at  a  50  per  cent  operating 
ratio,  comparing  most  favorably  with 
electric  ranges  and  other  household 
service. 

T 

Beauharnois  Plan  K.  ” 
Individuals  Condemned 

So  F.\R  .\s  the  special  parliamentary 
committee  is  concerned,  the  Beauharnois 
inquiry  at  Ottawa  has  come  to  an  end. 
There  is  much  speculation  both  in 
political  and  business  circles  as  to  what 
developments  will  take  place  following 
the  presentation  to  Parliament  of  the 
committee’s  findings.  These  findings 
urge  development  of  the  project  in  such 
a  manner  as  will  best  serve  the  people 
of  the  Dominion,  insisting  also  that  such 
action  should  not  prejudice  the  rights 
of  the  Province  of  Quebec  and  that  the 
project  must  not  be  imperiled  by  delay. 

f  ondemnation  of  the  part  played  by 
Senators  W.  L.  McDougald.  .Andrew 
Haydon  and  Donat  Raymond  is  ex¬ 
pressed  in  the  report.  The  committee 
''Uggests  that  R.  A.  C.  Henry,  vice- 
president  and  general  manager,  is  not 
a  fit  and  proper  person  to  continue  in 
the  management  of  this  great  public 
utility.”  R.  O.  Sw  eeze\’.  president,  is 
dealt  with  at  length  in  connection  with 
campaign  fund  contributions,  and  the 
declaration  is  made  that  he.  in  associa¬ 
tion  with  H.  B.  ririffith,  secretary,  and 


at  least  two  other  unnamed  directors, 
"was  the  instrument  by  which  approxi¬ 
mately  $300,000  of  the  company’s  funds 
was  misused,  as  he  alleges  for  campaign 
purposes.”  Personal  contributions  by 
Mr.  Sweezey  to  campaign  funds,  which, 
the  committee  finds,  according  to  the 
evidence,  amounted  to  approximately 
$700,000,  have  special  reference.  This 
money,  it  says,  was  “shamelessly,  waste- 
fully  and  needlessly”  spent  for  the  “e.x- 
press  purpose  of  obtaining  favorable 
consideration  of  the  company’s  pro¬ 
posals  to  the  government.”  The  com¬ 
mittee  also  finds  that  the  work  of 
construction  of  the  Beauharnois  Canal  is 
proceeding  according  to  plans  which 
liave  not  received  the  approval  of  the 
Governor-in-Council  or  of  the  Minister 
of  Public  Works  and  criticises  J.  B. 
Hunter,  Deputy  Minister  of  Public 
Works,  and  K.  M.  Cameron,  chief  en¬ 
gineer  of  that  department. 

The  committee’s  recommendations 
are : 

1.  That  the  Parliament  of  Canada  take 
such  action  as  may  be  within  its  power, 
and  without  prejudicing  the  rights  of  the 
Province  of  Quebec,  to  procure  the  de¬ 
velopment  of  this  project  in  such  a  man¬ 
ner  as  will  best  serve  the  people  of  Canada. 

2.  That  should  the  rights  of  the  Domin¬ 
ion  and  the  Province  of  Quebec  come  in 
conflict,  every  effort  be  put  forth  to  arrive 
at  a  satisfactory  agreement,  so  that  the 
project  may  not  be  imperiled  by  delay. 

3.  That  definite  action  be  taken  to  pre¬ 
serve  the  rights  of  navigation  and  the  com¬ 
plete  jurisdiction  of  Parliament  in  re¬ 
spect  thereto. 

Sir  John  .Aird,  president  Canadian 
Bank  of  Commerce,  on  the  last  day  of  the 
inquiry,  stated  emphatically  that  current 
revelations  were  jeopardizing  the  com¬ 


pany’s  prospect  of  completing  its  project. 
To  continue  the  work  the  company  will 
have  to  float  another  bond  issue  at  (nice, 
for  at  present  it  is  living  on  temporary 
bank  advances.  Sir  John  stated  <juite 
frankly  that  in  view  of  what  has 
emerged  from  the  inquiry  his  own  bank 
is  hesitant  about  making  further  ad¬ 
vances  aid  to  the  enterprise. 

T 

Court  Adjudication  for 
New  Hampshire  Cases? 

IxDic.^Tioxs  ARE  that  issues  in  the  in¬ 
vestigation  by  the  New  Hampshire  Pub¬ 
lic  Service  Commission  of  the  New 
Hampshire  Gas  &  Electric  Company  and 
the  Derry  Electric  Company,  both 
owned  by  the  New  England  Gas  &  Elec¬ 
tric  Association  of  Cambridge,  Mass., 
and  units  of  the  .As.sociated  Gas  &  Elec¬ 
tric  System,  will  be  reviewed  by  the 
New  Hampshire  Supreme  Court.  The 
commi.ssion  this  week  denied  motions 
for  rehearing  the  case  and  ordered  the 
two  companies  to  show  cause  on  or  be¬ 
fore  September  10  why  a  long  list  of 
orders  covering  management  and  oper¬ 
ation  should  not  then  be  effective.  Addi¬ 
tional  findings  with  regard  to  the  Derry 
Electric  mortgage  bonds  were  handed 
down. 

Robert  W.  Upton,  counsel  for  the 
companies,  said  that  the  commission’s 
action  means  that  “we  shall  probably 
ask  the  Supreme  Court  for  a  review  of 
the  commission’s  order.”  His  petition 
for  rehearing  had  contended  that  the 
commission’s  orders  were  "clearly  un¬ 
lawful  and  unreasonable.” 
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Utility  Measures  in 
Georsia  Lesislature 

By  a  vote  of  187  to  6,  the  Georgia 
House  of  Representatives  has  passed  a 
reorganization  bill  reducing  the  depart¬ 
ments,  bureaus  and  agencies  of  the  state 
from  102  to  17.  Among  the  sweeping 
changes  made  by  the  measure  are  a 
reduction  of  the  membership  of  the 
Public  Service  Commission  (to  be  re¬ 
christened  the  Commerce  and  Utility 
Commission )  from  five  to  three  and 
making  the  term  of  office  of  the  com¬ 
missioners  four  years. 

Fhe  abolition  of  all  service  and  de¬ 
mand  charges  by  electric  power  and  gas 
companies  is  sought  by  a  measure  in¬ 
troduced  in  the  House. 

riie  first  of  a  series  of  bills  designed 
to  assist  municipalities  in  operating  their 
own  utility  plants  has  been  introduced. 
It  provides  that  no  city  can  lease,  sell 
or  otherwise  dispose  of  its  power  plant, 
or  any  interest  in  such  plant,  for  a 
period  longer  th.in  two  years.  Present 
laws  limiting  the  amount  of  bonded  in¬ 
debtedness  prevent  the  rapid  expansion 
of  such  plants  in  keeping  with  the 
normal  growth  of  municipalities,  it  is 
explained,  and  sponsors  of  the  measure 
claim  that  it  will  enable  municipalities 
to  obtain  necessary  aid  without  losing 
control  of  their  plants.  A  companion 
measure  soon  to  be  introduced  will 
permit  the  issuance  of  bonds  based 
wholly  ut»on  the  value  of  utility  plants 
and  retired  out  of  the  earnings  of  such 
plants. 

.\  taxation  bill  provides  for  an 
annual  tax  of  $2  on  each  $100  of  gross 
receipts  from  intrastate  business  of  elec¬ 
tric,  gas,  telephone  and  telegraph  com¬ 
panies. 

T 

Reading  Electrification 
Now  in  Operating  Stage 

With  the  putting  into  service  this 
week  of  140  multiple-unit  electric  cars 
on  the  Reading  Company  lines  out  of 
Philadelphia,  the  stage  of  operation  has 
been  reached  in  this  extensive  enter¬ 
prise.  About  144  points  are  directly  or 
indirectly  affected  by  the  improvement. 
The  electrified  track  covers  63  route 
miles,  including  Reading  Terminal  via 
Jenkintown  to  West  Trenton,  on  the 
New  York  branch;  Jenkintown  to  Lans- 
dale  and  Doylestown,  on  the  Bethlehem 
and  Doylestown  branches,  and  Glenside 
to  Hatboro.  on  the  New  Hope  branch. 

The  undertaking  is  important  not  only 
for  its  immediate  improvement  of  facili¬ 
ties  at  Philadelphia,  where  it  will  in¬ 
crease  train  speeds  from  15  to  25  per 
cent,  but  for  its  future  possibilities. 
The  Reading  and  the  Central  of  New 
Jersey  will  be  embraced  in  the  greater 
Baltimore  di:  Ohio  system,  now  nearing 


complete  integration.  When  this  con¬ 
solidation  is  completed,  it  is  planned  to 
run  trains  from  Philadelphia  to  New 
York  by  electricity. 

Through  its  use  of  11,000  volts  of 
alternating  current  the  Reading  elec¬ 
trification  will  correlate  with  the  hun- 
dred-million-dollar  electrification  now  in 
progress  on  the  Pennsylvania’s  main 
line  between  New  York  and  Washing¬ 
ton.  Work  on  the  Pennsylvania  elec¬ 
trification  is  being  rapidly  pushed.  The 
cost  of  the  Reading  electrification  was 
$21,500,000.  Electrification  will  pro¬ 
vide  an  increase  in  efficiency  of  31  to 
73  per  cent  besides  increasing  speed. 

T 

New  Plans  for  Plant 
on  Grand  River,  Okla. 

Application  has  been  made  to  the 
Oklahoma  Conservation  Commission  by 
the  Grand  Hydro  Electric  Company. 
Tulsa,  of  which  Wash  E.  Hudson  is 
president,  for  a  permit  to  construct 
initial  units  of  a  series  of  hydro-electric 
plants  on  Grand  River  (also  known  as 
Neosho  River)  in  northeastern  Okla¬ 
homa.  Hearing  is  set  for  August  17. 
If  finally  completed  according  to  original 
plans,  the  Grand  River  hydro  project 
will  cost  about  $35,000,000  and  will  gen¬ 
erate  more  than  400,000  hp. 

First  construction  under  plans  filed 
with  the  commission  will  be  a  concrete 
storage  and  power  dam  and  power 
house  to  contain  as  initial  equipment 
two  generating  units  of  12,500  kva. 
capacity  each  and  a  stream-fiow-equaliz- 
ing  and  power  dam.  Cost  of  the  initial 
units  is  represented  in  the  application 
as  $5,000,000. 

This  application  for  new  permits  fol¬ 
lows  a  series  of  quietly  conducted 
activities  along  the  river.  The  site 
selected  for  dam  No.  1  of  the  series  is 
in  Delaware  County,  34  miles  east  and 
14.  miles  south  of  Ketchum.  1'he  con¬ 
crete  storage  and  power  dam  is  to  de¬ 
velop  a  50-ft.  head,  designed  so  that  it 
can  be  raised  to  65  ft.  The  power  house 
is  to  be  of  concrete  and  steel.  .Appro¬ 
priation  of  3.000,()()0  acre-ft.  of  water 
per  year  is  asked  in  the  application. 

Grand  River  hydro  developments  of 
large  proportion  were  agitated  as  early 
as  1920.  Previous  permits  were  trans¬ 
ferred  about  three  years  ago  to  the 
present  holders,  who  are  said  to  plan 
to  dispose  of  power  to  e.xisting  distrib¬ 
uting  organizations.  The  Public  Serv¬ 
ice  Company  of  Oklahoma  has  properties 
in  the  district. 

The  application  proposes  completion 
of  one-fifth  of  the  work  on  the  initial 
units  within  two  and  one-half  years, 
with  five  years  for  completion.  Sites 
of  dams  under  the  permits  already  held 
are  near  Wagoner,  Mazie.  Morgan  Inn. 
which  is  east  of  Pryor,  and  Ketchum. 


OHIO  CAPITAL’S  ’’CITADEL” 
IN  NIGHT  ARRAY 


Gleaming  white  in  the  daytime,  the 
555-ft.  American  Insurance  Union 
Citadel  at  Columbus,  Ohio,  loses 
nothing  in  beauty  when  illuminated 
after  dark,  zoith  four  great  ICest- 
iughouse  beacons  scrz'ing  as  a  guide 
to  airtueu. 

T 

Oh  io  Companies  Pay  Tax 
on  Imported  Electricity 

Payment  by  the  Ohio  Power  Com¬ 
pany  of  $448,255  and  by  the  W’heeling 
Electric  Company  of  $25,607  last  week 
as  back  ta.xes  on  electrical  energy  im¬ 
ported  into  Ohio  from  other  states 
marked  the  final  acceptance  by  those 
companies  of  the  contention  of  .Attor¬ 
ney-General  Gilbert  Bettman  that  the 
United  States  Supreme  Court  decision 
obliging  the  East  Ohio  Gas  Company 
to  pay  a  tax  under  state  law  on  im¬ 
ported  gas  applies  equally  to  companies 
importing  electricity  (Electrical 
World,  July  4,  page  7).  With  the 
gas-company  payments,  the  state  will 
receive  nearly  $2,()00,()()0  in  back  taxes. 

“With  the  constantly  increasing  U'C 
of  electricity  there  will  be  continuously 
increasing  annual  revenues  under  Ohio’s 
excise  taxes  on  public  utilities,”  the 
.Attorney-Cieneral  said.  "The  principle 
established  in  this  case,  that  gas  devel¬ 
oped  in  foreign  states  when  distributed 
locally  does  not  retain  e.xemption  by 
reason  of  the  interstate  commerce  clause 
of  the  Federal  Constitution,  and  there¬ 
fore  is  ta.xable  by  Ohio,  now  apparently 
means  that  this  state  will  receive  hah 
a  million  dollars  in  ta.xes  annually  from 
gas  and  electric  utilities  hereafter.” 
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Political  Expenditures  by 
California  Utilities  in  1930 

Public  utilities  operating  in  Cali¬ 
fornia  under  the  jurisdiction  of  the 
Railroad  Commission  expended  (elimi¬ 
nating  cents)  $93,121  for  political  pur¬ 
poses  during  1930,  as  compared  with 
$91,862  during  1929  and  $36,188  during 
1928,  according  to  their  annual  reports 
to  the  commission,  that  body  announces. 
The  bulk  of  the  1930  expenditures  was 
made  by  three  companies,  as  follows : 
Pacific  (las  &  Electric  Company,  $25,- 
942:  Southern  California  Edison  Com¬ 
pany,  $37,488;  Market  Street  (San 
Francisco)  Railway  Company,  $25,500. 

The  amount  listed  for  the  Pacific  Gas 
&  Electric  Company  represents  expendi¬ 
tures  in  a  campaign  against  the  pro¬ 
posed  bond  issues  to  he  floated  to  pur¬ 
chase  the  distributing  systems  of  the 
Pacific  Gas  &  Electric  Company  and 
Great  Western  Power  Company  within 
the  city  of  San  Francisco.  The  expen¬ 
ditures  of  the  Southern  California  Edi¬ 
son  Company  were  made  in  a  campaign 
to  defeat  a  proposed  power  bond  issue 
of  $13,300,000,  because,  according  to  its 
vice-president,  W.  C.  Mullendore,  an¬ 
alysis  “disclosed  that  at  least  two-thirds 
of  it  was  to  he  used  for  uneconomical 
and  unjustifiable  duplications  of  already 
existing  facilities.”  a  matter  of  “direct 
and  vital  interest”  to  the  company, 
which  underwrites  the  city’s  entire 
power  supply. 

In  September,  1930,  the  California 
Railroad  Commission  ruled  that  public 
utility  companies  may  expend  funds  to 
defend  their  business  against  political 
attack,  but  only  upon  condition  that  the 
expenditures  be  charged  against  the 
stockholders. 

T 

Diesel-Ensine  Contract  by 
Missouri  Town  Upset 

A  RULixr,  rtv  the  Missouri  Supreme 
C  ourt  against  the  contract  under  which 
the  city  of  Harrisonville,  Mo.,  agreed  to 
purchase  from  Fairbanks,  Morse  & 
Company  Diesel  engines  and  other 
equipment  for  a  municipal  power  plant, 
to  be  paid  for  out  of  the  net  earnings 
•^f  the  plant  after  it  was  in  operation, 
has  been  handed  down.  This  ruling  was 
based  on  the  ground  that  one  of  the 
provisions  of  the  contract  created  a  gen¬ 
eral  obligation  against  tax  funds  and 
that  as  a  result  the  town’s  constitutional 
limitation  of  indebtedness  was  e.xceeded. 
The  purchase  price  with  interest  totaled 
pi. 629,  to  be  paid  for  in  60  monthly 
installments. 

Suit  to  restrain  the  city  from  carrying 
nut  the  contract  was  brought  by  the 
•Missouri  Public  Service  Company  and 
several  taxpayers.  The  opinion  char¬ 


acterized  as  a  subterfuge  a  contract 
provision  that  the  city  was  to  purchase 
from  itself,  at  the  regular  rates,  power 
for  its  water  plant,  street  lighting  and 
other  municipal  purposes,  since  the  evi¬ 
dence  showed  the  city  had  no  money 
available  for  that  purpose.  The  court 
held  that  both  parties  to  the  contract 
knew  these  payment  would  have  to  be 
made  from  funds  raised  by  taxation. 

The  ruling  does  not  overturn  or 
modify  the  previous  decision  of  the 
Missouri  Supreme  Court  in  the  Fayette 
case,  in  which  it  sustained  a  contract  by 
which  Fayette  purchased  equipment  for 
a  municipal  light  plant  to  be  paid  for 
out  of  earnings.  The  difference  is  that 
the  Fayette  contract  was  not  held  to 
involve  the  use  of  ta.x  funds,  the  saving 
in  cost  of  producing  electricity  being 
relied  upon  to  meet  the  installments  as 
they  came  due. 

T 

TO  RELEASE  ATOMIC  ENERGY 


— Arm/^  Photos 


Dr.  A.  H.  Compton,  University  of 
Chicago  physicist,  has  made  very 
delicate  atomic  measurements  with 
a  specially  constructed  X-ray  spec¬ 
trometer  as  a  preliminary  to  a  long 
study  of  imprisoned  intra-atomic 
force. 

T 

Commission  Condemns 
Optional  Rate  Schedules 

Inquiry  into  the  optional  rates  of 
the  Long  Island  Lighting  Company  led 
•Milo  R.  Maltbie.  chairman  New  York 
Public  Service  Commission,  this  week 
to  oppose  such  charges.  He  said : 

Public  utilities  are  under  the  legal  obli¬ 
gation  to  charge  every  consumer  in  a  class 


the  same  rate.  It  is  the  general  rule 
that  where  the  service  is  identical  the  rates 
must  be  identical.  There  may  be  no 
difference  in  rates  unless  there  are  differ¬ 
ences  in  the  service  rendered,  and  the 
difference  in  rates  must  be  reasonable  and 
not  unduly  discriminating  or  unduly 
preferential. 

As  a  matter  of  fact,  it  is  admitted  that 
under  optional  rates,  as  in  the  instant  case, 
customers  using  exactly  the  same  amount 
oi  gas  or  electricity  and  in  the  same  month 
are  charged  different  rates.  The  only 
defense  is  that  an  option  has  been  given 
to  the  customer;  that  if  he  does  not  select 
the  most  advantageous  rate  it  is  his  fault 
and  that  he  must  keep  informed  of  his 
option  and  act  wisely. 

The  commission  directed  the  company 
to  prepare  new  uniform  schedules,  elim¬ 
inating  the  optional  feature.  The  con¬ 
clusion  has  been  drawn  that  the 
commission  may  seek  from  the  Legis¬ 
lature  authority  to  order  utilities  to 
grant  rebates  to  customers  who  have 
undesignedly  chosen  the  more  expen¬ 
sive  among  optional  methods  of 
charging. 

T 

Dr.  McLausUin  Defends 
Shannon  Administration 

BRE.\KiNr, ,  HIS  SILENCE  on  the  issues 
connected  with  the  two-day  debate  in 
the  Irish  Free  State  Dail  on  the 
Shannon  River  hydro  plant.  Dr.  Thomas 
A.  McLaughlin,  who  was  managing 
director  of  the  Electricity  Supply  Board 
until  recently,  w’hen,  as  already  reported, 
the  political  situation  brought  about  his 
retirement,  said  in  a  statement  printed 
in  Dublin  newspapers  just  to  hand: 

I  now  want  to  state  publicly  what  I  have 
persistently  maintained  in  private — that 
whatever  the  difficulties  may  have  been  in 
the  management  of  this  great  enterprise, 
and  there  have,  of  course,  naturally  been 
difficulties  in  plenty,  and  however  difficult 
the  relations  between  the  board  and  the 
minister  may  have  been,  one  oustanding 
and  important  fact  remains,  and  that  is 
the  absolute  economic  soundness  of  the 
enterprise  and  of  its  development.  .  .  . 
The  enterprise  can  only  ffouri.sh  if  it  is 
well  managed  and  if  it  has  public  con¬ 
fidence.  In  view  of  all  that  has  happened, 
these  two  ends,  in  my  considered  opinion, 
can  only  be  assured  by  the  calling  in  of 
experts  of  world  repute  in  the  economics 
of  public  electricity  supply  to  report  on 
the  enterprise.  .  .  . 

The  finance  and  accounts  of  the  board 
have  been  primarily  called  in  question,  but 
the  whole  business  policy  of  the  board 
has  also  been  involved  in  the  discussion. 
.  .  .  I  assert  that  the  board  has  not 
overspent  by  f)ne  penny  on  its  legal  rights. 
The  liabilities  which  are  erroneously  de¬ 
ducted  from  the  £2.500,000  capital  to  which 
the  board  was  entitled  are  the  summation 
of  the  outstanding  loans  of  local  authority 
electricity  undertakings  acquired  by  the 
board.  These  loans  were  raised  and  spent 
years  ago  by  local  authorities  to  build 
electricity  stations  and  networks.  They 
were  raised  for  a  period  of  years  and  were 
repayable  out  of  the  revenue  of  the  elec¬ 
tricity  undertakings  by  annual  installments. 
They  should  not  be  confused  with  the 
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TWO  PACIFIC  COAST  HAPPENINGS  OF  RECENT  ELECTRICAL  INTEREST 


Three  hundred  uexi'spapcr  men  of  northern  California  zvcrc  recently  shozvn  over  the  Mokclumne  project 
of  the  Pacific  Gas  &  Electric  Company  ('Electrical  World,  October  11,  1930,  page  675)  on  the  occasion 
of  its  dedication.  President  P.  Hockcnbcamcr  of  the  P.G.&E.  (left)  zeas  program  director  for  the  tzvo- 
day  trip.  President  A.  G.  Jl’ishon  of  the  San  Joaquin  Light  &  Pozver  Corporation  (nc.vt)  made  the 
first  of  a  number  of  dedicatory  speeches.  On  the  right.  President  A.  B.  IVest  of  the  N cz'ada-California 
Electric  Corporation  is  seen  as,  surrounded  by  a  large  group,  he  threzv  the  szeitch  zvhich  permitted 
30,000  kze.  to  be  deln  crcd  at  the  Hooz'cr  Dam  site  for  construction  purposes. 


£i.5(K).fKK>,  and  arc  repayable  by  the  board, 
as  i)revionsIy  by  the  local  authorities,  out 
of  annual  revenue. 


5an  Antonio  Company  S  rwer,  owns  any  of  .he  stocC  crtmclio;  p™,ran,  .o  hrMb^l  i:; 

Reply  on  Merchandising  ,  sold  ^’pon  ^  Seattle  Lijjht  Department  during 

largfe  scale  of  profit,  as  alleged,  the  coming  months  and  perhaps  through 
THRorcii  ITS  ATTORNEYS  the  San  An-  ‘'mswer  states,  and  the  company  s  \g22,  the  new  Mayor,  Robert  H.  Har- 
tonio  (Tex.)  Public  Service  Company  predecessors  “have  at  various  times  j  j-j  i^qss,  recently  returned 

has  filed  an  answer  to  the  suit  recently  during  the  past  25  years  sold  such  light  superintendent,  are 

instituted  hv  Attornev-General  J.ames  appliances.  Aor  has  the  company  more  beginning  a  first-hand  studv  of  the 
Allred  for  forfeiture  of  the  charter  than  $500,000  invested  in  gas  and  elec-  development.  'For  eco- 

of  the  company  and  for  an  injunction  trie  appliances,  the  correct  figure  being  , comical  reasons,  the  Mayor  states,  the 
restraining  it  from  doing  business  on  said  to  he  approximately  $35,000  in  ^natter  of  providing  the  department  with 
the  ground  that  it  is  selling  gas  and  stock  and  outstanding  accounts  from  engineering  division  will  he  de¬ 
electrical  equipment  and  supplies  and  customers  of  about  $100,000.  The  com-  Although  the  engineering  divi¬ 
performing  other  unauthorized  functions.  further  claims  that  \\  ithout  the  v^jon  was  approved  hv  the  Seattle  voters 

“1'he  said  petition  shows  on  its  face  service  which  it  provides  many  small  March  election,  through 

that  this  suit  is  brought  without  warrant  communities  would  be  without  needed  adoption  of  a  charter  amendment  spon- 
or  authority  of  law,”  the  answer  states,  appliances,  sored  by  Mr.  Ross,  Mavor  Harlin  says 

"in  that  it  is  brought  in  behalf  of  and  As  a  result  of  the  efforts  which  have  that  it  will  not  be  needed  until  further 
for  the  benefit  of  a  special  class  of  been  taken  by  the  City  Commission  to  major  projects  are  undertaken, 
people — to  wit.  certain  gas  and  electric  bring  about  a  reduction  of  utility  rates  R  is  expected,  however,  that  the 
appliance  dealers — in  order  to  lessen  by  the  San  Antonio  Public  Service  Mavor’s  economv  program  will  allow 
and  flestroy  the  competition  in  their  Company,  an  election  may  be  called  die  light  department’s  present  constrtic- 
business.  and  shows  on  its  face  that  to  within  the  next  60  days  to  vote  on  a  tion  and  extension  program  to  proceed 
deprive  this  defendant  of  the  right  to  proposal  to  establish  municipal  electric  without  interference.  This  includes 
sell  and  furnish  gas  or  electric  appli-  li^ht  and  power  and  natural-gas  dis-  completion  and  equipment  of  a  new 
ances  as  incidental  to  and  in  further-  tributing  systems,  according  to  Mayor  power  house  at  Diablo,  which  will  vir- 
ance  of  the  sale  of  gas  or  electricity  is  C.  M.  Chambers.  The  office  of  “special  tually  double  the  department’s  present 
not  for  the  public  interest.”  utilities  attorney,  with  sweeping  power,  capacitv  of  electrical  production ;  also 

The  answer  admits  that  the  com-  has  been  established  by  the  City  Council  the  construction  of  a  new  transmission 
pany  has  a  capital  stock  of  $10,000,000  to  "head  the  city’s  fight  to  regulate  the  line  from  Diablo  to  .Seattle  at  a  cost  of 
and  that  approximately  $5,500,000  of  it  utilties.”  $1.500.0(M). 
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Scattered  Happeninss 
in  the  Electrical  Sphere 
UNITED  STATES 

Duke  Company  Pays  Energy  Tax 

A  check  for  $81,000  has  been  mailed 
by  the  Duke  Power  Company  to  the 
South  Carolina  Tax  Commission  as  first 
payment  on  the  hydro-electric  tax  of 
0.5  mill  per  kilowatt-hour  imposed  by 
this  year’s  General  Assembly.  The 
Duke  company  is  the  largest  taxpayer 
so  far.  other  large  power  companies 
having  resolved  to  fight  the  tax  as 
unconstitutional. 

Rate  Cuts  in  219  Kansas  Towns 
Voluntary  reductions  in  electric  rates 
charged  customers  in  219  cities  and 
towns  in  Kansas  were  filed  with  the 
Public  Service  Commission  last  week 
by  three  subsidiaries  of  the  North 
■American  Light  &  Power  Company — 
the  Kan.sas  Power  Company,  the  United 
Power  &  Light  Corporation  and  the 
Kansas  Power  &  Light  Company.  The 
reductions  amounted  to  approximately 
15  per  cent  ancl  applied  to  both  resi¬ 
dential  and  commercial  schedules. 

Public  Ownership  Fight  at  Marietta 

•A  hot  contest  between  a  citizens’  com¬ 
mittee  and  a  fact-finding  committee  is 
on  at  Marietta.  Ohio,  over  electric  light 
and  power.  .A  proposal  to  build  a  mu¬ 
nicipal  plant  will  be  voted  on  in  the 
.August  primarie';.  The  Monongahela- 
W’est  Penn  Public  Service  Company, 
which  now  serves  the  city,  has  entered 
the  fight  to  protect  its  interests. 

Oregon  Grange  for  State-Wide  District 
Despite  the  fact  that  so  far  Oregon 
citizens  have  failed  to  take  advantage 
of  the  law  permitting  them  to  establish 
public  utility  districts  and  accpiire  and 
operate  electric  utilities,  the  Oregon 
.State  Grange  has  authorized  a  special 
committee  to  draft  an  initiative  petition 
providing  for  a  utility  district  covering 
the  entire  state.  .\n  initiative  measure 
providing  for  such  a  district  will  be  on 
the  ballot  at  the  next  general  election, 
according  to  the  Grange’s  plans. 

Indiana  Utilities  Reorganized 
■An  interlocutory  decree  issue  July  24 
by  the  Indiana  Public  .Service  Commis¬ 
sion  went  far  toward  separating  the 
interurban  and  the  light  and  power  in¬ 
terests  of  the  defunct  Terre  Haute,  Indi¬ 
anapolis  &  Eastern  Traction  Company. 
The  .  Indiana  Railroad  Company  was 
given  authority  to  acquire  certain  rail 
lines  of  the  former  interurban  company, 
and  the  Public  .Service  Company  of 
Indiana  took  over  all  the  electrical  prop¬ 
erties  in  towns  along  these  lines  that 
now  are  served  by  the  interurban  com¬ 
pany,  The  Public  Service  Company 
al'O  acquired  the  lease  of  the  Traction 
F’nwer  &  Light  Company  at  Terre 
Haute  and  took  over  interests  in  three 
interurban  lines,  two  of  them  abandoned. 


All  of  the  properties  involved  had  been 
purchased  at  a  receiver’s  sale  on  behalf 
of  the  Insull  interests. 

Northwest  Association  Elects  OflScers 

Officers  of  the  Northwest  Electric 
Light  and  Power  Association,  which  did 
not  hold  a  general  convention  this  year, 
were  elected  at  a  meeting  of  the  asso¬ 
ciation  in  Portland  recently  as  follows: 
President.  P.  M.  Parry.  Utah  Power  & 
Light  Company;  vice-president.  J.  E.  E. 
Royer.  Spokane ;  vice-president  for 
Idaho.  R.  B.  King,  Boise;  vice-president 
for  Montana,  J.  C.  Ryan,  Butte;  vice- 
president  for  Oregon.  L.  T.  Merwin. 
Portland ;  vice-president  for  Utah. 
George  M.  Gadsby,  Salt  Lake  City; 
vice-president  for  Washington,  L.  R. 
Coffin,  Seattle. 

Another  Hydro  Plant  in  Ozarks 

Power  will  be  generated  about  Octo¬ 
ber  1  by  the  Siloam  .Springs  (Ark.) 
hydro-electric  plant  of  the  Illinois  Wa¬ 
ter  &  Development  Company,  Tulsa. 
Okla.,  of  which  James  W.  Sloan  is  head. 
The  dam  is  completed  and  generating 
equipment  ready  for  installation.  The 
plant,  costing  about  $200,000,  will 
eventually  become  the  property  of 
.Siloam  Springs.  The  dam  and  power- 
plant  site  are  in  Oklahoma,  on  a  lake 
extending  into  .Arkansas.  The  dam  is 
600  ft.  long  and  about  37  ft.  high. 

Substantial  Rate  Cut  in  Iowa 

.A  general  primary  rate  reduction  has 
been  announced  by  the  Iowa  Southern 
Utilities  Company,  which  supplies  light 
and  power  to  158  towns  in  southern 

T 

Comins  Meetings 

American  Inatitiite  of  Electrical  Engi- 
neers — Pacific  Coast  Division,  Lake 
Tahoe,  Calif.,  Aug.  25-28.  F.  L. 
Hutchinson,  33  \V.  39th  St.,  New 
York. 

Rocky  .Mountain  Division,  N.E.L-.A. 

— Stanley  Hotel,  Estes  Park,  Colo., 
Sept.  2-4.  G.  E.  Lewis,  367  Gas  & 
Electric  Bldg.,  Denver. 

Electrochemical  Society  —  Hotel  Utah, 
Salt  Lake  City,  Sept.  2-5.  C.  G. 
P'ink,  Columbia  University,  New 
York. 

Pennsylvania  Electric  .\ssnciatinn  — 
Bedford  Springs  Hotel,  Bedford 
Springs.  Pa.,  Sept.  9-11.  H.  A. 
Buch,  Telegrai>h  Bldg.,  Harrisburg, 
i’a. 

Empire  State  tias  and  Electric  .Asso¬ 
ciation — The  Sagamore,  Bolton  Land¬ 
ing,  Lake  George,  N.  Y.,  Sept.  10-11. 

C.  H.  B.  Chapin,  Grand  Central 
Terminal,  New  York. 

American  Welding  Societ.v  ■ — Copley- 
Plaza  Hotel,  Boston,  Sept.  21-25.  M. 

M.  Kelly.  33  \V.  39th  St.,  New  York. 

New  England  Division,  N'.E.L.A. — 
Poland  Springs  House,  South  Po¬ 
land,  Me.,  Sept.  28-30.  .Mi.ss  O.  A. 
Bursiel,  20  Providence  St.,  Boston. 

tlreat  Lakes  Division,  N’.E.L..\. — 
French  Lick  Springs  Hotel,  French 
Lick,  Ind.,  Oct.  1-3.  T.  C.  Polk, 

20  N.  Wacker  Drive,  Chicago. 

Illuminating  Engineering  Societ.v — Wil¬ 
liam  Penn  Hotel,  Pittsburgh,  Oct. 
13-16.  E.  H.  Hobbie,  29  W.  39th 
St.„  New  York. 

National  .Association  of  Railroad  and 
I'tilltles  Commissioners  —  Jefferson 
Hotel,  Richmond,  Va..  Oct.  20-23. 

J.  B.  W'alker,  270  Madison  Ave., 
New  York. 
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Iowa.  ^The  drop  is  from  11  cents  to 
9  cents  a  kilowatt-hour  and  is  the  fourth 
reduction  since  1923,  when  the  primary- 
rate  was  15  cents. 

Kansas  Merchandising  Law  Test 

To  test  the  law  passed  by  the  Kansas 
Legislature  prohibiting  utilities  from 
selling  merchandise,  the  Kansas  Public 
Service  Commission  has  asked  the 
Attorney-General  of  the  state  to  file  a 
suit  in  the  Kansas  Supreme  Court,  thus 
settling  at  once  the  question  of  its  con¬ 
stitutionality.  doubted  by  the  commis¬ 
sion’s  counsel. 

Cheat  River  Case  Is  Argued 

The  West  Virginia  Supreme  Court 
has  taken  the  Cheat  River  water-power 
case  under  advisement  after  listening  to 
arguments.  The  case  is  on  appeal  from 
the  Kanawha  County  Circuit  Court  by 
the  West  Virginia  Power  &  Transmis¬ 
sion  Company,  applicant  for  a  license 
on  the  Cheat  and  Blackwater  Rivers. 
The  circuit  court,  as  before  reported, 
reversed  the  Public  Service  Commis¬ 
sion.  which  granted  a  license  for  eight 
projects.  The  adequacy  of  the  proposed 
development  and  the  constitutionality  of 
the  1929  water-power  act  are  at  issue. 

License  Clarifies  Uintah  River  Status 
A  licen«ie  has  been  authorized  by  the 
Federal  Power  Commission  to  the 
Uintah  Power  &  Light  Company  for 
the  power  development  on  Uintah  River 
in  eastern  Utah.  This  action  not  only 
settles  the  status  of  the  original  unit, 
constructed  in  1920,  but  makes  possible 
the  early  enlargement  of  the  plant. 

CANADA 

A  Rival  St.  Lawrence  Plan 

Envisaging  a  scheme  of  power  devel¬ 
opment  on  the  north  side  of  the  St. 
Lawrence  River  comparable  to  the 
Beauharnois  development  on  the  south 
side,  a  petition  has  been  filed  with  Par¬ 
liament.  The  petition,  which  has  been 
made  on  behalf  of  Narcisse  M.  Cantin 
of  Montreal,  seeks  leave  to  introduce  a 
bill  to  construct  canals  between  Cardinal 
and  Cornwall.  Ontario,  and  ^between 
Hungry  Bay  and  Laprairie  Basin.  Que¬ 
bec.  Similar  legislation  was  sought  last 
year,  but  was  not  carried  beyond  pre¬ 
liminary  stages. 

ABROAD 

Mexico  Will  Tax  Imported  Power 

President  Ortiz  Rubio  of  Mexico  has 
signed  a  decree  which  levies  an  import 
duty  on  electrical  energy  transmitted 
into  Mexico.  Border  cities  which  de¬ 
pend  on  plants  on  the  American  side  of 
the  international  line  will  be  affected, 
but  the  decree  will  not  go  into  effect 
until  1932.  P'rom  January  1  to  July  1, 
1932,  the  duty  will  be  ^  cent  (L’nited 
States  money)  per  kilowatt-hour ;  from 
July  1,  1932,  to  January  1.  1933, 
cents,  and  thereafter  24  cents. 
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N.E.L.A.  convention  exhibit — 

What  the  manufacturer  should  do 

COMMENT  was  made  recently  in  the  Elec¬ 
trical  World  on  the  disappointment  felt 
bv  the  manufacturers  over  the  small  attendance 
at  the  splendid  exhibit  provided  at  this  year’s 
N.l^^.E.A.  convention  in  Atlantic  City.  Here  was 
a  great  display,  presenting  two  years’  progress  in 
apparatus  and  appliances  and  involving  the  ex¬ 
penditure  of  several  million  dollars,  largely 
wasted  because  so  few  operating  men  and  junior 
executives  were  attending  the  convention  and  so 
little  attention  was  paid  to  the  exhibit  by  those 
higher  executives  who  were  there.  It  was  sug¬ 
gested  that  an  appropriate  morning- be  set  apart 
for  the  study  of  the  exhibition  by  all  delegates  and 
that  an  appropriate  ceremony  of  review  be  ar¬ 
ranged  to  make  it  dramatic  and  interesting.  The 
flood  of  letters  that  have  come  in  commenting  on 
the  editorial  indicates  how  deep  the  feeling  is 
among  those  manufacturers  who  spent  so  much 
good  money  to  bring  this  educational  opportunity 
to  the  convention. 

riiere  is  another  side  to  it,  however.  The 
manufacturer,  on  his  part,  through  lack  of  show¬ 
manship  is  failing  to  capitalize  this  great  exhibi¬ 
tion  as  he  should.  Probably  not  more  than  40 
per  cent  of  the  exhibits  this  year  were  sufficiently 
well  organized  and  interpreted  to  put  their  stories 
across.  The  visitor  paused  to  look  at  the  next 
booth.  Seldom  did  he  see  at  a  glance  which  fea¬ 
tures  of  the  display  represented  progress  in  the 
art — and  how  and  why.  In  few  cases  was  the 
exhibit  clearly  explained  so  that  the  observer 
recognized  at  once  what  points  of  interest  it 
offered.  Too  much  was  left  for  the  man  in  the 
booth  to  talk  about. 

The  point  is  this:  It  is  of  inestimable  value  to 
the  industry  that  there  be  this  annual  presentation 
of  progress  in  equipment  and  appliances,  this  vast 
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L.W.VV.MORROW 

Editor 


display  that  cannot  be  carried  to  the  customer  or 
seen  in  any  single  manufacturer’s  showroom. 
Men  from  different  departments  of  the  utilities 
should  be  sent  to  study  it  and  report.  Whole¬ 
salers  and  contractors  and  dealers  should  be  in¬ 
vited  to  attend,  say,  on  two  evenings.  On  Sunday 
the  show  might  well  be  open  to  the  public.  In 
short,  this  large  investment  and  this  unique  educa¬ 
tional  opportunity  should  be  developed  and  uti¬ 
lized  to  the  utmost. 

But  to  accomplish  best  results  the  exhibition  it¬ 
self  should  be  more  carefully  presented,  for  an 
exhibit  booth  needs  to  be  almost  as  vocal  as  a 
window  display.  Therefoire,  while  the  appeal  is 
being  made  to  the  new  administration  of  the 
N.E.L.A.  to  give  this  exhibit  a  better  place  in  the 
convention  program  next  year,  it  would  be  well 
for  the  manufacturers  themselves  to  make  plans 
to  take  advantage  of  it  more  effectively.  And 
this  need  not  add  a  dollar  to  the  cost. 

The  Sh  annon  and  politics 

Back  of  the  political  troubles  over  the 
Shannon  River  hydro  enterprise  in  the  Irish 
Free  State  lie  the  ever-recurring  conflicts  between 
a  business  and  a  political  conception  of  administer¬ 
ing  the  utility.  In  the  original  plan  engineers  and 
business,  men  were  placed  upon  a  board  with 
almost  independent  authority  to  build  the  works 
and  spend  an  appropriation.  Now  charges  are 
brought  that  the  board  exceeded  its  appropriation 
and  made  very  little  accounting  of  its  expendi¬ 
tures,  and  a  new  act  is  presented  giving  the  gov¬ 
ernment  practically  complete  authority  over  the 
undertaking.  The  best  opinion  is  that  the  charges 
are  an  excuse  for  replacing  business  control  with 
political  control. 

In  a  recent  statement  Dr.  Thomas  A.  Mc¬ 
Laughlin,  former  manager  of  the  board  and  the 
engineering  and  business  father  of  the  Shannon 
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enterprise,  pointed  out  that  the  excess  expendi¬ 
tures  were  known  by  the  government  and  covered 
the  purchase  of  local  city  utilities  and  not  appro¬ 
priations  made  for  building  the  plant.  He  also 
stated  that  confusion  occurred  in  the  accounting 
department  both  because  of  the  amount  of  work 
and  the  inexperience  of  the  accountants.  He 
asserted  that  the  charges  were  unfounded  and 
that  the  board  deserved  utmost  credit  for  its 
accomplishments. 

hVom  a  distance  and  based  upon  careful  re¬ 
ports,  it  would  seem  that  Dr.  McLaughlin  and  his 
associates  did  a  splendid  piece  of  work  in  bring¬ 
ing  the  Shannon  enterprise  to  completion.  It 
also  appears  evident  that  political  plums  and  jobs 
available  in  the  going  enterprise  are  too  tempting 
to  be  passed  over  by  the  government  politicians. 
7  hus  the  pendulum  is  going  to  swing  into  political 
control  until  bad  business  results  force  a  return 
to  a  business  administration.  From  the  point  of 
view  of  national  progress  the  Shannon  plant  is 
being  placed  under  a  bad  handicap  just  when  it  is 
ready  to  give  full  service  to  Ireland. 

Controlled  versus  uncontrolled 
power  flow 

TWO  schools  of  interconnected  operation 
seem  to  exist — one  which  attempts  to  con¬ 
trol  the  magnitude  and  direction  of  power  flow 
over  the  network  and  another  which  says  let  the 
power  flow  where  it  will  and  operate  for  the  best 
combination  of  economy  and  reliability. 

Controlled  power  flow  is  evidently  the  out¬ 
growth  of  trying  to  operate  each  component  of  an 
interconnected  system  as  a  unit  and  maintain  the 
flow  over  system  interconnections  as  though  those 
lines  fed  customers  without  generating  equipment 
of  their  own.  This  latter  assumption  is  what 
makes  the  difficulty,  because  the  adjacent  systems 
are  not  merely  customers  ready  to  absorb  power, 
but  in  turn  they  pour  power  into  a  pool.  There 
are  relationships  similar  to  those  between  sepa¬ 
rate  stations  working  in  parallel,  complicated  by 
the  fact  that  they  are  not  under  single  control. 
As  a  result  there  must  either  be  phase-shifting 
arrangements  or  an  unusually  alert  super-system 
operator  to  maintain  tie-line  loadings. 

Letting  power  flow  where  it  will  relieves  system 
operators  of  duties  that  distract  attention  from 


the  more  important  duty  of  securing  the  best 
combination  of  system  economy  and  reliability, 
but  introduces  the  problem  of  crediting  and  debit¬ 
ing  systems  for  power  received  or  delivered. 

The  question  arises  whether  it  is  worth  the  in¬ 
vestment  or  operating  expense  to  control  power 
flow  or  provide  an  absolutely  accurate  method 
of  accounting  for  power  delivered  and  received. 
In  the  long  run,  wouldn’t  crediting  and  debiting 
for  net  energy  exchange,  coupled  with  sharing 
of  peak-capacity  fixed  charges  in  proportion  to 
margin  between  system  needs  and  local  generating 
facilities,  be  a  simpler  method?  The  free  flow 
of  power  is  conducive  to  maximum  economy. 


Neon-si3n  power  factor 

NCORRKCTFD  power  factors  of  neon 
signs  vary  from  20  to  50  per  cent,  and  the 
rapid  growth  of  this  load  in  recent  years  has  had 
an  appreciable  effect  in  reducing  the  power  factor 
of  downtown  distribution  circuits.  This  low 
pow'er  factor  results  from  the  use  of  high-react¬ 
ance  transformers,  each  wdth  an  output  of  from 
180  to  300  wmtts  and  supplying  from  30  to  35 
feet  of  tubing  at  v'oltages  from  2,500  to  15,000. 

Two  methods  for  correcting  the  pow’er  factor 
of  neon  signs  are  available.  One  is  to  use  in¬ 
candescent  lamps  in  combination,  and  the  other  is 
to  use  a  static  condenser  with  each  transformer  or 
in  the  supply.  The  combination  sign  is  effective 
if  sufficient  non-inductive  load  is  used;  for  ex¬ 
ample,  1,100  watts  in  incandescent  lamps  and  a 
bOp'-watt  neon  sign  at  44  per  cent  power  factor 
will  give  a  supply-service  power  factor  of  about 
80  per  cent.  But  the  proportion  of  lamps  to  be 
used  wdth  the  tubing  is  large  to  get  effective  cor¬ 
rection,  and  it  is  frequently  inconvenient  or  un¬ 
desirable  to  use  lamps  from  the  point  of  view  of 
the  sign  buyer  or  the  sign  application. 

Thus  for  general  correction  it  would  appear 
advisable  to  use  a  high-power-factor  transformer 
for  neon  signs.  Kven  though  the  static  condenser 
required  increases  the  first  cost  of  the  transformer 
about  50  per  cent,  it  seldom  amounts  to  3  per 
cent  of  the  total  installation  cost.  For  example, 
the  ordinary  sign  transformer  might  increase  in 
cost  from  $8  to  $13,  but  if  this  is  measured 
against  an  average  sign  cost  of  about  $8  per  foot 
of  tubing,  it  is  readily  seen  that  a  sign  having  40 
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or  50  feet  of  tubing  and  a  total  cost  of  about 
$700  would  involve  an  almost  negligible  increase 
of  total  cost  because  of  the  use  of  the  high- 
power-factor  transformer. 

Apparently  the  answer  to  the  question  of  neon 
power-factor  correction  is  best  found  by  a  more 
general  use  of  the  static  condenser-transformer 
combination,  and  an  increased  use  of  this  kind  of 
installation  is  noted  in  the  trade.  No  doubt,  a 
still  greater  use  will  make  possible  a  decrease  in 
cost  and  help  to  bring  more  neon  sign  business. 
Full  information  about  performance  and  practice 
will  expedite  this  development. 

Another  advantase 
of  electric  furnaces 

The  ease  with  which  electric  furnaces  and 
ovens  can  be  placed  in  production  lines  with¬ 
out  regard  to  Hues  or  fuel  supply,  the  comfort 
with  which  employees  may  work  in  close  prox¬ 
imity  to  them,  the  absence  of  gases  of  combustion 
to  contaminate  products  handled,  the  ability  to 
distribute  heat  so  that  it  will  be  most  effective, 
and  the  facility  with  which  temperature  can  be 
controlled  to  assure  definite  heating  cycles,  have 
long  been  emphasized  as  advantages  that  can¬ 
not  be  obtained  to  the  same  degree  in  fuel-fired 
ovens  or  furnaces.  They  are  the  factors  which 
must  be  evaluated  in  dollars  and  cents  when  initial 
cost  or  operating  cost  alone  is  not  favorable  to 
electric  operation. 

But  it  is  doubtful  whether  industrial  plants  are 
as  widely  aware  of  the  practicability  of  controlling 
the  atmosphere  within  electric  furnaces  and  ovens 
and  of  the  variety  of  uses  to  which  units  with  arti¬ 
ficial  atmospheres  have  been  applied.  The  recent 
report  (No.  141)  of  the  N.E.L.A.  industrial 
heating  committee  will  be  a  revelation  to  some 
industrial  works  managers  if  power  salesmen  call 
the  contents  to  their  attention,  as  they  will 
doubtless  do. 

Among  the  applications  which  have  been  made 
are  the  annealing  of  silicon-steel  sheet,  three-stage 
and  semi-continuous  copper  brazing  of  complete 
assemblies,  bright  annealing  of  cold-rolled  steel 
strip  and  non-ferrous  wire  and  tubing,  and  manu- 
lacture  of  tungsten-carbide.  Possibly  these  fur¬ 
naces  may  be  used  on  a  large  scale  for  annealing 
sheets  for  tinplate,  galvanizing  sheets,  autobody 


sheets  and  so  forth.  Furnaces  for  continuously 
annealing  wide  strips  have  been  considered. 

Thus  another  advantage  of  electric  furnaces 
has  been  proved  by  experience  that  must  be  taken 
into  consideration  before  basing  selection  purely 
on  initial  or  operating  cost. 

Its  finger  is  on  the 
pulse  of  industry 

CONSUMPTION  of  electrical  energy  is  more 
and  more  being  accepted  as  an  indicator  of 
industrial  activity.  Output  figures  constitute 
news  in  the  daily  press  because  they  reflect  what  is 
going  on  in  our  mills  and  factories.  When  use 
of  electrical  energy  increases,  the  wheels  of  in¬ 
dustry  are  humming;  when  it  falls  off,  there  is 
stagnation.  In  those  industries  that  can  express 
their  production  in  terms  of  a  unit  essentially  un¬ 
changing  from  month  to  month  and  from  year  to 
year  comparison  with  corresponding  figures  for 
electrical  energy  consumption  shows  how  close  the 
relationship  is. 

The  new's-print  industry  affords  a  good  ex¬ 
ample.  According  to  the  News  Print  Service 
Bureau,  the  production  during  the  first  six  months 
of  1931  in  the  United  States,  Canada  and  New¬ 
foundland  w^as  1 1  per  cent  less  than  the  corre¬ 
sponding  output  in  1930.  Among  the  indices  of 
industrial  activity  the  Electrical  World  has 
one  which  is  at  least  approximately  comparable 
if  not  exactly  so;  it  relates  to  the  pulp  and  paper 
industry  in  the  United  States  alone.  For  the  same 
period  it  shows  a  drop  of  9  per  cent,  the  average 
index  for  the  first  six  months  of  1930  being  131.7  ; 
in  1931,  119.8. 

Under  the  circumstances,  electric  light  and 
power  companies  serving  communities  that  have 
active  chambers  of  commerce  or  similar  agencies 
equipped  to  make  intelligent  use  of  timely  data 
on  industrial  activity  might  find  it  to  the  public 
interest  as  w'ell  as  their  own  to  furnish  comparable 
monthly  data  on  factory  operations.  These  might 
be  in  the  form  of  percentages  or  index  numbers. 
They  can  readily  be  given  in  such  form  that  the 
operation  of  individual  plants  will  not  be  re¬ 
vealed,  if  such  secrecy  is  desirable.  Incidentally, 
the  influence  of  this  kind  of  quiet  publicity  on 
community  thinking  might  well  receive  considera¬ 
tion. 
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Let  Correction  Come 


from  Within  the  Industry 


An  anonymous — but  not  Fictitious — interview 


electric  utilities  are  in  for  a  spanking. 

I  \\  hether  they  deserve  it  or  not.  they  qre  going 
A  to  get  it.  That  is  my  opinion."  .So  states  a 
power  company  executive  who  makes  anonymity  a  condi¬ 
tion  of  his  answering  the  question  as  to  what  he  thinks 
of  the  ])resent  distressful  situation. 

“\>s."  he  repeats,  “we  are  in  for  it.  And,  since  we  are 
in  for  it.  it  seems  to  me  that  the  wisest  thing  for  us  to 
do  is  to  anticipate  the  things  we  prohahly  will  he  forced 
to  do  after  the  punishment  and  do  them  before  it.  In 
this  way  we  shall  give  the.se  acts  an  appearance  of  will¬ 
ingness  that  they  never  could  have  afterward  and  we 
will  have  earned  credit  for  intentions  that  are  good  even 
though  there  may  he  .some  ])eople  so  unkind  as  to  point 
out  that  they  are  also  a  little  late. 

“Do  not  get  the  idea  that  T  think  that  the  electric 
utilities  are  conspicuously  guilty  of  high  crimes  and  mis¬ 
demeanors  against  the  ideals  of  American  liberty  because 
I  sec  the  hand  of  wrath  descending  on  them.  Do  not  get 
the  idea  either  that  1  think  we  should  not  defend  our 
industry  vigorously  again.st  outrageously  untrue  charges 
of  politicians  or  stick  up  valiantly  for  the  things  that  we 
know  are  right.  There  are  prohahly  other  businesses 
that  have  more  on  their  consciences  than  the  utilities 
and  that  are  more  deserving  of  the  cha.stening  rod.  But 
the  fact  is  that  the  power  companies  are  the  indu.stry  that 
has  been  selected  for  correction,  and  no  crying  out  that 
others  need  it  more  will  change  the  fact, 

"The  sins  of  the  utilities  have  been  more  of  omis¬ 
sion  than  of  commission.  The  principal  one  has 
been  a  failure  to  recognize  the  customer  in  a  com¬ 
mercial  sense  and  in  an  imaginative  sense. 

‘ATs.  1  know  that  in  the  past  few  years  there  has 
been  a  definite  eflFf)rt  to  ctiltivate  the  commercial  aspect 
of  the  business,  hut  you  simply  cannot  change  the  habits 
of  30  or  40  years  in  so  short  a  time.  And  the  utilities 
have  never  taken  into  their  philosophy  any  conception 
of  the  imaginings  about  electricity  of  the  people  who  use 
their  .service.  That  is.  they  do  not  know  how  the  ]ieople 
think  of  electricity.  The  average  per.son  uses  electricity 
every  day,  hut  the  service  he  buys  from  the  jxiwer  com¬ 
pany  does  not  anywhere  near  fulfill  his  idea  of  what,  if  it 
did  not  cost  so  much  and  if  he  had  the  equipment  to  use 
it.  it  might  do  for  him.  It  is  unfortunate  that  what 


appears  to  the  utility  man  to  he  merely  an  understand¬ 
ing  of  elementary  economics  looks  to  the  man  in  the 
street  like  a  deliberate  withholding  of  the  boons  of  the 
electrical  age.  Prohahly  the  man  in  the  .street  has  an 
exaggerated  idea  of  the.se  boons  and  benefits,  hut  it  is 
certainly  a  tactical  error  on  the  part  of  the  utility  man  to 
say  that  they  cannot  he  had  because  they  cost  too  much. 
Since  the  utility  man  is  the  one  who  has  the  co.sts  in  his 
control,  the  suspicion  is  only  natural  that  he  should  he 
tempted  to  control  them  upward  and  not  downward. 

“Rates  have  gone  down  continuously  in  the  history  of 
the  industry.  That  does  not  mean  anything  to  the  sus¬ 
picious  nature  except  to  raise  the  c|uestion  that  prohahly 
they  have  not  gone  down  fast  enough  nor  far  enough. 
Perhaps  .striking  rate  reductions  at  the  present  time 
would  only  serve  to  intensify  that  suspicion,  hut  to  my 
mind  they  can  more  gracefully  precede  than  succeed  the 
spanking  I  spoke  about.” 

Office  boys  and  perquisites 

The  holding  com|)any  was  brought  into  the  discussion 
by  the  next  question  of  the  interviewing  editor.  What 
did  the  interviewee  think  of  this  aspect  of  the  affair?  He 
indicated  two  things  that  might  profitably  he  corrected: 

“Using  office  hoys  for  local  managers  of  properties  is 
had  business.  Tf  the  man  in  charge  of  the  operation  of 
an  electric  system  is  not  capable  of  managing  it  he  should 
he  fired,  and  if  he  is  capable  it  is  a  shame  as  it  concerns 
the  man  and  a  had  mistake  as  it  concerns  the  holding 
company  for  him  to  he  nothing  more  than  the  local 
mouthpiece  for  decisions  made  eksewhere. 

“And  I  do  not  mean  that  the  local  executive  should 
he  a  free  agent  with  onlv  a  few  limits  on  his  authority 
neces.sarily  imposed  by  general  holding  company  policy. 
I  mean  that  he  should  he  a  free  agent  in  the  absolute 
.sense  and  that  all  that  should  he  required  of  him  is  suc¬ 
cessful  operation  of  the  property  under  his  charge. 

“And  management  fees.  The  holding  company  is  an 
owner  of  utility  systems.  Its  rewarcl  of  ownership  is  the 
money  earned  by  the  stock  shares  it  holds.  It  is  entitled 
to  nothing  more.  When  it  uses  its  authority  as  an  owner 
to  pay  itself  a  salary  as  manager  then  its  action  is  sus- 
])ected.  If  through  financing,  engineering  and  purchasing 
advantages  due  to  its  size  the  holding  cr)mpanv  can  he 
of  service  to  its  subsidiaries  it  should  he  properly  recom¬ 
pensed  for  the  costs  it  incurs  in  performing  these 
services.  But  it  should  he  remembered  that  the  holding 
company  owes  its  advantage  of  size  to  its  subsidiaries 
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and  it  is  not  fair  to  charge  them  a  profit  based  on  the 
very  thing  that  they  sujjply. 

"The  prices  to  subsidiaries  for  financial,  engineer¬ 
ing  and  purchasing  services  should  not  be  more 
than  the  actual  cost  to  the  holding  company  for 
performing  them.  It  is  certainly  entitled  to  no 
profit  on  them.  The  only  profit  revenue  of  the 
holding  company  in  equity  and  fairness  is  the  divi¬ 
dends  earned  by  its  holdings  of  subsidiaries’  stocks. 

“The  owner  of  a  private,  competitive  business  can/if 
he  likes,  manage  the  business  and  can  pay  himself  a  good 
salary  for  doing  it.  It’s  his  business  how  he  operates  his 
business  and  the  only  check  on  his  actions  is  the  condi¬ 
tion  of  the  business.  But  this  is  not  true  of  utilities. 
They  include  a  public  interest  that  will  not  permit  such 
freedom  of  action.  The  money  that  it  put  into  them  is 
entitled  to  a  return  reasonable  in  respect  to  the  risk 
to  which  it  is  exposed.  The  brains  that  are  put  into 
the  utility  business  either  in  holding  or  subsidiary  com¬ 
panies  are  entitled  to  salaries  that  will  keep  them  in  it. 
When  either  the  money  or  the  brains  takes  advantage 
of  its  position  to  aj)i)roi)riate  to  itself  more  than  it  is 
entitled  to,  then  the  public  is  fully  justified  in  raising  a 
])oignant  howl  and  in  taking  steps  to  correct  the  condi¬ 
tion." 

This  free-spoken  executive  is  a  believer  in  his  fellow 
men.  The  people  who  work  in  his  company  like  him  and 
respect  him ;  none  of  them  fears  him.  He  is  approach¬ 
able,  human  and  sincere ;  his  dignity,  which  is  real, 
includes  no  hint  of  stand-offishness.  He  s])oke  with 
great  feeling  of  emjdoyee  relations  and  of  the  utility 
attitude  toward  its  customers ; 

“We  have  got  to  make  our  emjdoyees,  not  satisfied 
in  their  jobs,  but  enthusiastic  in  them.  W’e  cannot  force 
our  peo])le  to  take  an  interest  in  the  business,  to  learn  a 
lot  about  it  so  that  they  can  talk  about  it  understandingly 
and  exidain  it  to  their  friends  and  neighbors  and  business 
contacts.  Employees  can  resist  efforts  to  fill  them  up 
with  information  just  as  effectively  as  can  the  general 
public  resist  such  efforts.  If  their  feeling  about  their 
jobs  is  not  entirely  hap])y.  then  they  just  are  not  taking 
any  of  what  they  classify  as  the  old  hooey  about  service, 
public  relations  and  what  not.  But  although  we  cannot 
force  it  on  them,  we  can  make  employees  want  to  take 
an  interest  in  the  business,  want  to  learn  all  they  can 
about  it.  We  can  do  this  by  recognizing  the  responsibility 
of  each  emjdoyee  in  his  job.  by  j)aying  salaries  and  wages 
properly  proportioned  and  not  niggardly,  but  above  all 
by  showing  every  employee  that  the  man  over  him  is  his 
leader,  not  his  arbitrary  boss. 

"The  military  idea  of  obedience  to  orders  and  no 
understanding  of  them  does  not  work  in  busi¬ 
ness.  We  must  get  over  to  our  people  the 
thought  that  they  are  in  and  of  the  organization 
and  clear  from  their  minds  the  idea  that  the  com¬ 
pany  is  just  their  employer,  hiring  and  firing  as 
it  pleases. 

“In  this  respect  it  seems  to  me  that  there  is  too  great 
a  distance  between  the  executives  and  the  rank  and  file 
’ti  the  electric  utilities.  Management  should  come  closer 
and  be  more  accessible  to  members  of  the  main  bod)  of 


workers.  It  should  mix  with  them  and  thus  demonstrate 
its  common  humanity  w’ith  them. 

"Every  business  must  consider  its  customers.  The 
electric  companies  have  for  too  long  i)ermitted  their 
customers  to  think  that  they  assume  a  ’take  it  or  leave  it’ 
attitude.  However  true  it  may  have  been  in  the  past,  I 
believe  that  in  the  ])resent  day  this  public  conception  is 
entirely  wrong  in  the  cases  of  most  utilities.  Generally 
speaking,  they  are  most  anxious  to  please  their  cus¬ 
tomers,  but  the  customers  do  not  know'  it ;  at  any  rate 
do  not  believe  it.  The  ideas  of  franchises,  monopoly, 
non-competition  are  still  in  the  public  mind  and  it  is 
going  to  be  a  hard  job  to  eradicate  them.  But  it  can 
be  done  and  it  will  have  to  be  done  if  the  power  industry 
is  to  retain  its  status  as  a  field  for  private  enterprise. 
I  have  no  definite  recipe  for  this  job  to  hand  out  as  a 
cure-all.  But  I  do  know  what  the  principal  ingredient 
in  the  prescri])tion  must  be.  It  is  friendliness. 

“The  attitude  of  friendliness  must  be  in  every  contact 
of  the  utility  and  the  public.  It  must  be  a])])arent  in 
every  meeting  of  employee  and  customer.  It  is  an  ex- 
l)ression  of  the  feeling  the  employee  has  in  his  job. 
for  he  cannot  be  friendly  to  the  jniblic  if  he  does  not  feel 
that  way  toward  his  company  and  his  fellow  workers.” 

“Your  conclusion,  then,”  summed  up  the  editor,  “is 
that  a  rod  is  in  pickle  for  us,  but  that  w'e  can  mitigate  the 
severity  of  its  application.  That  by  correcting  certain 
flagrant  abuses  in  the  industry,  by  doing  all  that  is  pos¬ 
sible  in  the  direction  of  low'er  rates  and  by  building 
up  employee  morale,  we  can  put  sincerity  into  the 
jiarental  remark,  ‘This  hurts  me  more  than  it  does  you,’ 
which  will  accompany  the  spanking”? 

“That’s  just  about  what  I  think,”  he  replied. 

T 

Chicago’s  D.C.  to  Give  Way 
to  A.C.  Network 

An  alternating-current  netw'ork  to  supplement  the 
direct-current  distribution  in  dow’iitown  Chicago  is  the 
plan  of  the  Commonwealth  Edison  Company  to  care  for 
load  growth  in  that  area.  The  decision  in  favor  of  the 
plan  was  based  on  two  reasons.  The  first  and  basic 
reason  is  the  manifest  economy  in  first  cost  and  operation 
of  the  modern  alternating-current  netw’ork  as  compared 
with  the  cost  of  d.c.  distribution.  The  second  and  more 
immediately  compelling  reason  is  underground  conges¬ 
tion  of  streets  and  alleys  in  numerous  locations  where 
such  congestion  w’ould  be  greatly  increased  by  the  addi¬ 
tion  to  the  d.c.  system  of  large  new  loads  already  con¬ 
tracted  for  and  in  prospect. 

These  considerations  were  brought  out  by  R.  E. 
Schuchardt,  electrical  engineer  of  the  Commonwealth 
Edison  Company,  in  his  announcement  of  the  plan  in  an 
address  at  a  recent  meeting  of  the  advisory  committee  of 
the  company.  He  said : 

“From  the  investment  viewpoint  the  cost  of  land  for 
downtown  substations,  the  price  of  which  is  fixed  by  its 
commercial  value  with  respect  to  retail  stores  and  office 
space,  and  the  high  cost  of  construction  in  the  neighbor¬ 
hood  of  skyscrai)ers  requiring  caisson  foundations  bring 
a  constantly  increasing  burden  that  cannot  well  be  com¬ 
pensated  for  in  our  rates.  But  the  space  situation  in  the 
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streets  is  even  worse,  for  there  we  are  headed  for  an 
early  arrival  at  physical  limits  for  the  required  conduit 
for  the  cables.  The  continued  increases  in  demand  for 
energy  due  to  the  higher  buildings  and  to  the  greater 
use  of  electricity  per  capita  would  soon,  if  supplied  from 
concentrated  conversion  points  like  our  present  substa¬ 
tions,  recjuire  conduit  space  of  much  larger  underground 
capacity  than  our  streets  possess.  Because  of  this  limita¬ 
tion  additional  loads  to  be  taken  on  in  the  downtown  area 


rijf  new  distribution  will  supplement  the  existing  d.c. 
grid,  whieli  is  inelosed  by  the  heavy  lines  on  this  map. 

'Pile  ai'ea  is  roughly  -11  miles  mjrth  and  south  and  2  miles 
east  and  west  at  the  widest  plaee. 

must  be  largely  supplied  from  distributed  conversion 
centers,  so  that  the  average  distance  from  the  center  to 
the  customer  will  be  reduced. 

"Before  alternating-current  supply  could  meet  with 
favor  in  a  district  where  the  battery-sup])orted  direct- 
current  network  had  established  such  a  very  line  record 
two  deveU)pments  were  necessary.  First,  alternating- 
current  ecjuipment  had  to  be  worked  out  to  do  practically 
everything  that  direct  current  now  does  in  ordinary  com¬ 
mercial  use.  Second,  the  .system  of  sujqdy  had  to  be  equal 
in  reliability  to  that  of  direct  current.  The  alternating- 
current  network,  as  now  developed,  offers  enough  econ- 
(jiny  in  general  to  justify  comparatively  large  expendi¬ 
tures  for  reserve  lines  and  transformers.  And  this  fact, 
together  with  the  development  of  adequate  ])rotective 
equipment.  ])ermits  an  alternating-current  installation  of 
very  .satisfactory  reliability. 

"It  is  tbe  intention  of  tbe  companv  to  supply  alternat¬ 
ing  current  in  what  today  is  the  direct-current  area,  and 


which  will  hereafter  be  known  as  the  inner  zone.  The 
outer  zone,  which  includes  all  the  rest  of  the  city,  is 
already  supplied  with  alternating  current.  The  direct- 
current  system  of  the  inner  zone  is  not  to  be  supplanted. 
In  so  far  as  the  existing  investment  in  substations, 
feeders  and  mains  permits,  and  with  due  regard  for 
necessary  reserve,  loads  will  continue  to  be  taken  on 
direct  current.” 

In  commenting  on  his  announcement  to  the  advisory 
committee,  Mr.  Schuchardt  pointed  out  to  an  editor  of 
Electrical  World  that  the  idea  is  simply  that  the  new 
distribution  shall  assume  the  sujiply  of  future  load 
growth  as  and  where  it  occurs.  The  first  installation 
definitely  designed  as  a  part  of  the  new  plan  will  be  the 
large  tower  office  building,  erection  of  which  will  be 
started  by  the  Marshall  Field  estate  this  summer  on 
Adams  Street  in  the  block  just  west  of  the  P'dison  Build¬ 
ing.  It  is  a  coincidence  that  this  site,  which  will  be  tbe 
first  nucleus  of  the  a.c.  network,  is  the  exact  location 
from  which  in  1888  the  early  direct-current  grid  received 
its  supply.  Another  beginning  point  of  the  network  will 
])robably  be  the  new  Chicago  postoffice,  which  will  be  an 
air-rights  structure  just  west  of  the  Chicago  River,  to  be 
built  over  tbe  tracks  entering  tbe  Union  Station  from  the 
south. 

T 

New  Service  Entrance 
and  Service  Switch 

An  experimental  development  of  a  new  type  of  serv¬ 
ice  entrance  and  service  switch  liy  a  large  utility  is  of 
interest.  These  developments  were  made  with  the  idea 
of  securing  greater  flexibility  and  a  reduction  in  cost. 

The  flexible  entrance  assembly  consi.sts  of  two  ordinary 
No.  4  wires  inclo.sed  with  a  bare  No.  6  wire  installed  in 
a  thin  copjier  sheath.  The  sheath  is  grounded  and  the 
bare  No.  6  wire  can  be  used  as  a  ground  for  a  two-wire 
service  and  as  a  grounded  neutral  for  a  tbree-wire  serv¬ 
ice.  Tbe  assembly  is  lx,’5^  in.  in  dimension. 

The  princijial  advantage  claimed  for  this  type  of  con¬ 
struction  is  the  .saving  in  labor  time  of  installation. 
The  usual  entrance  is  in  conduit  and  invariably  it  has  to 
be  cut  in  at  least  two  pieces  and  fitted,  perhaps  lient 
W  ith  a  flexible  entrance  assembly,  it  is  said  that  the  hole 
through  the  foundation  may  be  smaller,  it  does  not  have 
to  be  perfectly  straight,  and  no  fitting  to  length  is 
reiiuired  other  than  the  cutting  of  the  flexible  assembly 
to  tbe  approximate  total  length.  There  is  some  advan¬ 
tage  from  the  appearance  point  of  view.  There  is  also 
the  probable  advantage  of  greater  life,  as  conduit  in  this 
territory  does  not  stand  u])  any  too  well,  and  it  is  felt 
that  the  thin  copper  sheath  will  have  a  materially  longer 
life  than  the  galvanized  conduit  that  has  been  used. 

Of  course,  in  the  end.  the  relative  cost  of  the  mate¬ 
rials  must  be  taken  into  account.  However,  although  the 
utility  has  no  satisfactory  estimate  as  to  what  such  a 
flexible  entrance  assembly  will  cost  when  it  is  on  a  regu¬ 
lar  production  basis,  it  believes  that  its  cost  will  not 
exceed  the  cost  of  materials  for  a  conduit  entrance. 

The  experimental  switch  installation  was  developed  as 
a  part  of  the  service  entrance  facilities. 

In  the  ]rast  the  utility  installed  a  bO-amp.  service  and 
main  switch  with  only  an  accessible  fuse,  safety  type  of 
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Bare  grounded 
neuf'ral  • 


Copper 

sheath- 


meter  switch.  From  the  other  side  of  the  switch  and 
fuse  a  circuit  was  run  to  the  (»ld  distrihntion  ])anel  (this 
is  in  an  old  home  already  wired )  and  a  30-am|).  fuse 
switch  was  included  in  this  two-  or  three-wire  circuit  only 
when  the  location  of  the  new  switch  was  at  a  distance 
(more  than  3  to  4  ft.)  f.'om  the  old  distribution  panel. 
In  practically  90  per  cent  of  the  entrances  installed  in 


History-Prosress  Exhibit 
for  Faraday  Celebration 


Typical  use  of  flexible  entrance  assembly 


As  a  i)art  of  the  Faraday  celebration  to  be(  held  in 
London  in  Sei)teml)er  (see  Electrical  World,  Sep¬ 
tember  13,  1930,  page  469)  an  exposition  is  planned 
which  will  he  held  in  Royal  Albert  Hall.  This  is  to  be 
entirely  devoted  to  the  demonstration  of  the  results  of 
Faraday’s  work  and  will  illustrate  the  basic  j^rinciples 
and  the  methods  which  have  made  modern  wonders  pos¬ 
sible.  The  exhibits  will  include  illustrations  of  Fara¬ 
day’s  original  experiments,  relics  of  scientific  discovery, 
working  models  and  scientific  demonstrations  of  modern 
application  of  electricity  in  numerous  branches  of 
industry.  The  exhibition  will  he  open  from  September 
23  to  October  3. 


1 


uui  Homes  aiieaoy  wireu  lois  eoiiuiuou  ]jrcvaucti. 

4  he  utility  then  connected  the  range  circuit  to  the  cus¬ 
tomer’s  side  of  the  meter  switch  without  any  additional 
fuse  or  other  form  of  disconnection.  Thus,  any  trouble 
in  the  range  circuit  or  range  that  would  blow  a  fuse 
would  blow  otie  of  the  main  fuses,  leaving  all  or  part 
(tf  the  rest  of  the  house  circuits  detid. 


Service  entrance  switch  with  separate  protection 
for  heavy-duty  service 

The  utility  felt  that  this  ])ractice  would  automatically 
lead  to  a  character  of  service  not  satisfactory,  and  there¬ 
fore  decided  that  the  range  circuit  itself  should  have 
fuse  jirotection  indejiendent  of  the  main  fuse. 

Since  in  juactically  every  ca.se  where  a  range  was  be¬ 
ing  installed  the  previous  entrance  was  not  adequate,  it 
was  decided  to  combine  the  protection  for  the  range 
circuit  and  the  protection  for  the  circuit  leading  to  the 
old  distribution  center  in  one  cabinet,  and  it  w’as  found 
that  at  practically  no  additional  cost  fuse  protection  could 
he  provided  for  an  additional  circuit  which  could  later 
he  used  for  a  heavy-duty  heating  circuit  (water  heater, 
bathroom  built-in  heater,  etc.). 


/Bare  grounded neufnal 


Assembly  of  flexible  service  entrance 

Two  No.  I  wiivs  aiiil  a  bare  N'o.  t!  ii.  a  <-ii|t|ier  .sheath. 
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Gas  Control 

the  Crux  in  Oil  Breakers 


Problem  is  one  of 

restrainins  and  directing  3as  movement, 
controlli  ng  the  rate  of  its  generation, 
limiting  the  pressures  it  produces. 


By  JOHN  D.  HILLIARD 

Consultijuf  Engineer 

Allis-Cltahners  Manufacturiny  Comf'iiny,  Miheaukee,  Jf'is. 


T()l).\^'  there  is  no  diffieulty  in  interrui)ting  any 
alternating  circuit  at  any  voltage,  but  when  there 
is  added  “under  any  condition”  it  is  time  for  serious 
consideration  before  accepting  the  order,  and  then  per¬ 
haps  it  is  advisable  to  let  it  go  to  some  one  who  is 
more  ambitious  and  willing  to  pay  a  good  price  for 
experience  and  possible  failure.  It  is  also  desirable  to 
consider  critically  the  inherent  characteristics  of  the 
various  breaker  principles,  several  of  which  have  been 
analyzed  in  ])revious  issues.* 

In  the  oil  Deion  breaker  there  are  shaped  and  spaced 
plates  of  magnetic  material  inclosed  by  insulating  means. 
The  curved  air  gap  between  magnetic  limbs  of  each  plate 
gives  a  varying  magnetic  flux  and  ])ull  on  a  current 
within  the  gap,  the  pull  increasing  as  the  line  of  current 
flow  is  drawn  deeper  into  the  gap.  There  are  built  into 
tbe  insulating  structure  pockets  to  contain  oil ;  these 
pockets  connect  with  a  slot  in  the  insulating  material 
which  widens  with  the  curve  line  of  the  magnetic  poles. 

ddie  breaker  functions,  therefore,  by  magnetically 
drawing  the  current  deeper  into  the  slot  as  the  moving 
electrode  Af  (Fig.  1)  is  withdrawn  further  away  from 
the  stationary  contact  L,  the  heat  from  the  arc  vaporizes 
and  dissociates  some  of  the  oil  in  the  slot  and  oil 
pockets  and  this  vapor  and  gas  in  its  escape  from  its 
confinement  is  driven  forcibly  into  the  path  of  the  arc 
stream,  where  it  cools  and  deionizes  by  turbulence  the 
conducting  arc  gases,  the  action  being  greatly  aided,  as 
in  the  case  of  the  explosion  chamber  breaker,  by  the 
solid  carbon  particles  from  the  dissociated  oil. 

In  the  typical  explosion  chamlier  breaker  tbe  arc  and 
gas  are  restrained  by  tbe  cbamber  and  tbroat  walls  and 
the  gas  in  its  exit  is  directed  jiarallel  to  the  line  of  the 
arc  and  ionized  gas  flow  in  the  throat,  where  extinction 
takes  place. 

*See  " Elcitrical  World.”  May  2,  1^31,  ('age.'!  and 

Jidy  11.  1^31.  f>age.s 


In  the  Deion  breaker  the  arc  which  is  held  in  place  b\ 
magnetic  action  generates  an  ionized  gas  which  is  sub¬ 
jected  to  a  gas  blast  in  the  narrow  confining  slot,  and  in 
a  direction  at  right  angles  to  the  line  of  arcing.  The 
fundamental  action  in  tbe  two  breakers  is  therefore 
identical,  but  diflfers  in  detail. 

Magnetic  blowout  and  blast  methods  of  arc  extinction 
have  been  well  known  for  years,  but 

(a)  how  to  apply  these  methods  so  as  to  assure  the  confine¬ 
ment  of  the  conducting  gas  and  prevent  other  arcs  being  estab¬ 
lished  as  the  one  operated  upon  is  extinguished, 

(b)  how  to  prevent  the  too  sudden  interruption  of  the  circuit 
at  other  than  zero  current  value  with  its  accompanying  almost 
irresistible  voltage  rises  and  resulting  arc  overs, 

(c)  how  to  so  insulate  as  to  guard  against  punctures  and 
deterioration  from  carbon  deposit,  which  would  cause  break¬ 
down, 

(d)  how  to  build  mechanically  so  as  to  safeguard  against 
bursting  pressures,  bending  moments  and  impact  pressures  on 
materials  with  their  inherent  strength  limitations. 


Fig.  1 — Magnetic  pull  and  gas  blast  act  jointly  in 
Deion  breaker 


tbese  and  other  equally  important  ([uestions  will  occupy 
the  attention  of  future  designers  far  more  than  the  mere 
theory  of  operation. 

With  the  oil  Deion  breaker  a  new  way  of  holding  the 
ionized  gas  in  place  so  it  could  be  “swatted”*by  the  blast 
was  found,  but  our  old  enemy  gas  pressure,  tending  to 
blow  apart  the  narrow  slot,  is  still  on  the  job,  as  is  the 
l)ressure,  on  the  slot  and  bushing  structure,  equal  and 
opposite  to  the  pressure  required  to  accelerate  the  oil 
away  from  the  space  occupied  by  the  generated  gas. 

The  surrounding  oil  can  move  away  from  the  gas.  hut 
if  any  part  of  the  structure  moves  it  is  nearly  certain 
to  be  a  failure  of  the  breaker. 

Both  types  of  breakers  are  subjected  to  these  stresses 
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and  it  is  simply  a  matter  of  the  one  best  adapated  to 
stand  them  that  determines  which  is  the  best  breaker. 
The  writer  has  pretty  definite  ideas  on  this  matter,  but 
this  is  not  the  place  to  express  them. 

It  has  been  held  that  the  greater  the  rate  of  gas  forma¬ 
tion  the  greater  the  interrupting  efficiency  of  the  breaker. 
My  citation  of  the  top  vented  explosion  chamljer  (Elec- 


Volts  IntcKrup+ccJ 


Fig.  2 — Envelope  of  maximum  contact  separations  in 
three  series  breaks 

TRiCAL  World,  July  11.  1931)  I  believe  proves  this 
statement  not  to  be  universally  true.  In  this  case  the 
less  the  quantity  of  gas  the  less  the  chamber  and 
tank  pressure  and  the  greater  the  breaker  efficiency,  and 
if  we  could  do  the  impossible  and  find  an  insulating 
li(iuid  which  would  not  give  otY  any  gas  from  solution 
or  dissociation  we  would  have  a  perfect  interrupter. 

I  might  add  that  as  soon  as  we  learn  to  evacuate  and 
hold  evacuated  to  the  proper  degree  an  insulating  tube, 
when  we  can  produce  a  metal  with  gas  neither  in  solu¬ 
tion  nor  in  combination  to  form  a  metallic  oxide,  etc., 
which  may  act  to  set  gas  free  as  the  contacts  are  heated 
at  parting,  then  we  shall  not  need  oil  breakers,  because 
there  will  be  no  possible  ionizing  to  permit  a  current 
flow  and  interruption  will  be  an  uncanny,  sure  and  easy 
operation,  but  meanwhile  oil  breakers  will  in  all  proba¬ 
bility  be  in  use  for  some  years  to  come. 

The  general  public  using  oil  breakers  has,  I  believe, 
little  conception  of  the  forces  acting  in  the  oil  tanks 
when  the  breaker  interrupts  a  short  circuit,  and  I  do 
not  here  refer  to  electromagnetic  stresses,  but  to  stresses 
produced  by  gas  generation. 

For  illustration,  a  modern  15-kv.  breaker  of  the  idain 
break  type  in  a  20-in.  diameter  tank  generates  about 
as  much  gas  at  its  interrui)ting  rating  as  would  be  gen¬ 
erated  if  one  pound  of  sporting  gun])owder  was  exploded 
in  the  tank,  lK)th  measurements  being  based  on  the  quan¬ 
tity  of  gas  generated  at  0  deg.  C.  and  atmospheric  pres¬ 
sure.  W'hat  the  “brisance”  or  shattering  effect  would  be 
depends  ui)on  the  s])eed  of  interruption  of  the  circuit  as 
conijKired  to  the  speed  of  burning  of  the  powder. 

The  s])eed  of  burning  of  the  ])Owder  dei)ends  upon 
the  confining  ])ressure.  which  in  the  breaker  would  be 
fairly  low,  so  that  the  relative  effects  in  the  breaker  tank 
should  be  nearly  identical — electrical  interru])tion  being 
assumed  as  taking  place  in  two  half  cycles  of  arc  or  in 
0.04  Second. 

ith  the  increasing  demand  for  shorter  arcing  periods 
and  higher  interrupted  currents  in  the  breaker  the 
hrisance  will  increase  very  fast,  and  when  we  arrive  at 
the  ultimate  of  interrupting  in  one-half  cycle  of  arc  on  a 
00-cycle  system  and  a  large  current  flow,  we  shall  be 


working  with  dynamite  as  compared  with  gunpowder  in 
the  above  illustration. 

It  will  not  be  so  much  a  (luestion  of  the  actual  quan¬ 
tity  of  gas  generated  as  of  the  speed  of  generation,  not 
a  question  of  ability  to  bring  about  interruption  in  the 
time  specified,  but  of  our  ability  to  build  a  structure  able 
to  stand  the  mechanical  impact  stresses  on  the  tank 
itself  and  members  contained  therein. 

The  preceding  indicates  the  necessity  for  the  serious 
consideration  from  a  mechanical  standpoint  of  materials 
used,  of  the  method  of  ajiplication  of  the  stresses  to  the 
material,  of  the  necessity  of  avoiding  a  bending  moment 
on  materials  of  low  tensile  strength,  of  the  use  of  as. 
nearly  straight  compression  stresses  as  is  possible  and 
of  using  all  available  means  to  reduce  to  a  minimum  all 
impact  .stresses  in  the  tank. 

T  he  smaller  the  quantity  of  gas  generated  in  a  given 
time  for  a  given  interruption  the  smaller  will  be  the 
stresses,  the  more  the  rate  of  gas  release  in  the  tank  can 
be  controlled  the  smaller  will  be  the  stresses,  and  gas 
control  both  in  its  generation  and  release,  together  with 
efficient  deionization,  are  the  mo.st  important  factors  in 
breaker  design. 

Great  claims  have  been  made  for  the  “multijile-break 
breaker,”  although  in  reality  the  breaks  are  in  series, 
and  I  think  it  would  clarify  matters  considerably  if  we 
casually  considered  the  matter  from  a  theoretical  stand¬ 
point. 

.Series-break  breakers  which  have  a  rectilinear  motion 


Fig.  3 — More  gas  may  be  evolved  when  more  breaks 
are  used 

to  the  moving  member  have  at  least  as  much  mass  in  the 
member  as  the  jilain-break  two-break  breakers,  so  that  the 
operating  speed  as  referred  to  a  single  break  in  each 
base  should  be  practically  the  same,  and  in  our  consid¬ 
eration  of  the  breaker  we  shall  assume  this  to  be  a  fact. 

In  Fig.  2  are  typical  curves  1,  2,  3,  representing  the 
envelope  curves  covering  the  arcing  distances;  i.e.,  con¬ 
tact  separation  at  interruption,  obtained  in,  say  15-kv., 
37-kv.  and  73-kv.,  two-break  breakers ;  i.e.,  the  maximum 
separation  of  contacts  giving  interruption  in  the  three 
breakers  is  the  peak  of  curves  1,  2,  3. 

If  we  draw  a  line  M  N  tangent  to  these  curves  we 
have  a  line  representing  the  peak  arcing  distances  on 
breakers  up  to  73  kv.  At  higher  voltages  there  would 
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ordinarily  be  a  droop  in  the  line  because  of  the  smaller 
current  interrupted.  The  equation  of  the  line  M  N  is  of 
the  form  Y'  =  AE  -)-  in  which  V  is  the  arc  length,  E 
the  voltage  of  the  circuit  and  A  and  B  constants  de¬ 
pending  upon  the  circuit  and  other  conditions  at  the 
instant  of  interrui)tion.  In  any  event,  A  has  a  value 
small  as  compared  with  B.  The  form  of  this  equation 
w'as  first  established  by  Mrs.  Ayrton  many  years  ago. 

In  applying  this  equation  to  series-break  breakers  we 
may  assume  that  the  contact  members  are,  in  construc¬ 
tion,  equivalent  to  a  series  condenser  in  which  the  voltage 
l)etween  plates  is  a  function  of  plate  separation  and 
area.  W'e  may  assume  that  in  the  breaker  these  are 
equal.  That  is,  of  course,  not  strictly  true  because  of 
tbe  large  capacity  of  the  two  end  plates  (contacts),  but 
there  will  be  no  serious  error  if  we  assume  an  equal 
distribution  of  line  volts  between  plates. 

Using  the  above  assumption  as  a  basis  of  calculation 
and  thus  calculate  the  break  distance  of  each  of  the 
series  breaks,  it  will  be  found  that  each  individual  break 
is  much  longer  than  would  be  estimated  if  an  inverse 
proportion  to  breaks  was  aiqilied  to  the  line  voltage. 

Multiple  breaks  may  increase  gas  volume  and  pressure 

As  thus  calculated  the  length  of  each  individual  arc 
in  a  four-break  l)reaker  would  be  roughly  80  per  cent 
of  each  arc  length  in  a  two-break  breaker  and  under 
certain  conditions  each  of  the  four  arcs  may  be  as  long 
as  each  arc  in  a  two-break  breaker.  One  need  not  be 
surprised,  therefore,  if  double  the  quantity  of  gas  was 
to  be  obtained  from  a  four-break  breaker  that  would 
be  had  from  a  two-break  breaker  interrupting  the  same 
circuit,  under  the  same  conditions. 

It  was  assumed  in  the  above  illustration  that  there 
was  no  phenomenon  such  as  magnetic  blowout,  which 
might  affect  the  arc  duration  in  the  assumed  cases.  If 
there  was  such  a  condition  then,  of  course,  the  deductions 
would  not  apply. 

To  still  further  clear  the  matter,  let  us  refer  to  Fig.  3 
and  as.sume  that  normal  interruption  may  take  place  in 
two  full  half  cycles  of  arc  utifler  definite  speed  of  mov¬ 
ing  contact  and  current  conditions :  that  is,  if  we  assume 
the  short  circuit  thrown  on  at  O,  interruption  will  come 
at  A  with  an  arc  length  of  AB.  If  now  the  short  circuit 
is  applied  at  C  (one-quarter  of  a  wave  length  after  O), 
then  interruption  cannot  take  place  at  the  minimum  pos¬ 
sible  two  half  waves  of  duration,  because  the  zero  value 
of  current  has  been  passed  and  interruption  will  come  at 
tbe  next  zero  value,  or  at  D,  with  a  resulting  arc  length 
of  DE. 

In  the  first  case  we  had  an  arc  duration  of  two  half 
cycles  and  in  the  second  case  of  two  and  three-quarter 
half  cycles:  that  is,  there  was  a  resulting  gas  formation 
of  2“  to  2.75“  or  4  to  7.5;  in  other  words,  there  was 
a  theoretical  increase  of  gas  generation  of  87  per  cent 
in  the  two  and  three-quarter  cycles  case. 

If  we  apply  this  reasoning  to  a  line  of  series-break 
breakers  it  is  easy  to  see  why  the  volume  of  gas  may  be 
double  in  an  assumed  case  over  the  two-break  volume. 
It  is,  of  course,  true  that  in  a  large  number  of  series 
breaks  the  generated  gas  may  be  equal  to  or  less  than 
that  generated  in  a  two-break  breaker,  but  in  such  a 
series-break  breaker  there  is  always  the  liability  of  arc- 
over  betw'een  the  adjacent  breaks,  which  may  result  in  a 
stabilized  arc  and  the  destruction  of  the  breaker. 


A  few  words  had  perhaps  better  be  said  concerning 
the  so-called  "gas-blast”  breakers;  that  is,  breakers  using 
a  blast  of  air,  carbon  dioxide,  hydrogen  or  nitrogen. 
Within  certain  limits  these  breakers  should  give  fair 
operating  service: 

(a)  If  the  gas  supply  is  kept  at  normal  pressure. 

(b)  If  the  gas  supply  is  kept  dry;  i.e.,  without  precipitation 
of  moisture. 

(c)  If  carbonization  or  other  deterioration  has  not  taken 
place. 

(d)  If  all  mechanism  operates  normally. 

It  will  be  found  that  as  the  current  to  be  interrupted 
increases  the  pressure  of  the  gas  effecting  interruption 
mu.st  also  be  increased,  and  as  I  interpret  the  matter,  not 
because  more  un-ionized  gas  is  required  to  deionize, 
but  more  likely  because  the  larger  current  has  volatilized 
more  metal,  i)roduced  a  higher  temperature  in  the  gas. 
with  a  resulting  greater  pressure  in  the  arcing  space, 
causing  a  "backfire”  or  backing  up  of  the  ionized  gas 
into  the  delivery  gas  pipe  supplying  gas  to  effect  de¬ 
ionization  ;  this  gas.  having  no  solid  particles  to  acceler¬ 
ate  deionization,  fails  to  deionize  completely  and  acts  to 
continue  the  arcing. 

In  this  short  article  it  is  impossible  to  deal  adequately 
with  the  many  factors  affecting  safe  breaker  operation, 
but  enough  has  been  written  to  show  the  comidications 
which  the  many  factors  introduce  and  to  indicate  that  a 
great  deal  of  study  is  still  required  before  we  have  the 
ultimate  in  breaker  construction. 

Breakers  can  be  imjrroved  and  will  be,  but  the  operat¬ 
ing  requirements  make  the  ciynstruction  more  and  more 
difficult  with  each  added  condition  to  be  fulfilled. 

T 

GOOD-WILL  SERIES 

Speedy  Rectification  of 
Damase  to  Customers’  Property 

By  H.  A.  MARTIN 

Chief  Engineer  Peoples  Light  &  Poiver  Company 

A  few  days  ago  a  public  service  employee  of  my 
acquaintance  in  the  metropolitan  area  called  at  the  resi¬ 
dence  of  a  customer  to  do  some  work  on  the  consumer’s 
equipment.  The  employee  accidentally  slipped  and  in 
falling  a  tool  went  through  a  pain  of  glass.  Although 
the  company’s  service  in  this  repair  or  adjustment  work 
on  consumer’s  equipment  was  without  charge  to  the  con¬ 
sumer  it  was  important  that  the  broken  glass  be  promptly 
replaced  also  without  charge,  which  was  done  within  a 
few  minutes. 

Whenever  a  customer’s  property  is  purposely  or  acci¬ 
dentally  damaged  the  customer  should  at  once  be  notified 
and  repairs  made  where  possible.  If  it  is  necessary  to 
call  for  a  carpenter  or  other  mechanics  to  repair  the 
damage  the  nearby  managemenr  should  be  notified  and  a 
mechanic  at  once  dispatched  to  make  the  necessary  re¬ 
pairs.  By  notifying  the  customer  that  some  of  his  prop- 

*One  of  a  series  of  utility  instruction  sheets  developed  hy 
Peoples  Light  &  Pozver  Company  to  bring  about  grcate-  roR- 
sideration  of  customers’  interests. 
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ertv  has  been  damaged  you  immediately  bring  him  into 
your  confidence  and  get  his  appreciation  that  the  com¬ 
pany  is  trying  to  do  the  right  thing. 

Sometimes  during  construction  work  mistakes  are 
made  so  that  consumers’  motors  or  cooking  and  lighting 
eciuipment  are  damaged.  In  such  cases  where  this  covers 
a  wide  area  immediate  steps  should  be  made  to  replace 
all  damaged  electric  equipment  and  as  rapidly  as  ]X)ssible 
the  consumers  should  be  advised.  Any  work  on  a  con¬ 
sumer’s  equipment  should  be  done  with  his  knowledge 
and  consent. 

In  cases  where  phase  changes  or  voltage  changes  are 
made  which  might  affect  the  consumer’s  apparatus  it  is 
well  to  notify  him  in  advance  of  the  changes  and  request 
that  the  company  be  notified  of  any  damages  or  failures 
in  operation.  In  case  these  conditions  are  likely  to  cover 


a  wide  area  the  notification  may  be  made  through  the 
columns  of  a  newspaper,  otherwise  by  telephone.  The 
service  men  and  engineers  of  the  company  should  be  ever 
ready  to  advise  the  consumer  in  regard  to  equipment 
changes  and  willing  to  accept  responsibility  for  damages 
where  they  are  not  blameless.  In  cases  where  the  em¬ 
ployees  of  the  company  accidentally  caused  equipment 
damages  the  worry  and  trouble  of  replacement  should  be 
assumed  by  the  company. 

Prevent  harm  to  the  consumer’s  property,  inform  him 
in  those  instances  that  his  property  is  damaged,  repair 
the  damage  at  once  and  keep  him  informed  about  it. 

Take  the  consumer  into  your  confidence  about  such 
matters  and  he  will  take  you  into  his  confidence.  Thus 
you  may  jiersonally  make  a  friend  and  secure  his  good 
will  toward  the  company. 
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Merchandisins  Policies 


Culminating  many  months  of  intensive  study, 
a  special  committee  of  the  Pacific  Coast  Elec¬ 
trical  Bureau  has  handed  in  its  report  on 
merchandising  policies.  It  is  here  reprinted. 
The  Pacific  Coast  Electrical  Bureau  is  main¬ 
tained  by  the  electrical  industry  of  California 
in  the  interests  of  industry  co-operation  and 
better  service  to  the  public.  It  is  under  the 
joint  management  of  the  managing  director 
of  the  Pacific  Coast  Electrical  Association,  a 
geographic  division  of  the  National  Electric 
Light  Association 


I^OUR  considerations  influenced  the  Pacific  Coast 
i  Electrical  Bureau  to  appoint  a  si)ecial  committee 
for  the  purpose  of  studying  the  problem  of  dealer 
relations  and  utility  merchandising  plans  and  policies  in 
California.  These  were: 

1.  The  bureau’s  policy  to  bring  about  a  better  under¬ 
standing  of  the  duties  of  each  branch  of  the  electrical 
industry  to  the  other  branches. 

2.  The  bureau’s  aim  to  cause  the  individual  employees 
of  the  manufacturer,  wholesaler,  contractor,  power  com¬ 
pany  and  merchandiser  to  have  a  better  knowledge  of 
their  jiroper  attitude  toward  companies  and  individuals 
in  other  branches  of  the  industry. 

3.  T  he  bureau’s  |x)licy  to  encourage  power  companies 
to  conduct  their  electrical  merchandising  activities  on  a 
basis  that  will  stimulate  retail  dealers  and  contractors  of 
their  u^spective  territories  to  Ijecome  more  active  and 
progressive  in  promoting  better  and  more  extensive  use 
of  the  services  of  the  electrical  industry. 

T.  Tlie  bureau’s  policy  to  promote  continued  develop¬ 
ment  of  the  electrical  industry  by  educational  methorls. 
fostering  good  ethical  business  standards  and  improved 
service  lo  the  public. 


The  board  of  directors  appointed  a  special  committee 
for  this  purpose,  consisting  of  the  following:  H.  M. 
Crawford,  chairman :  G.  E.  Arbogast.  R.  G.  Kenyon, 
H.  H.  Courtright  and  K.  I.  D^zey. 

This  committee  held  several  meetings  from  August 
to  Noveml)er,  inclusive.  1930.  and  presented  its  rejwrt 
to  the  Electrical  Bureau  in  November.  1930.  Appreciat¬ 
ing  sincerely  the  fine  work  which  was  done  by  this 
special  committee,  the  board  of  directors  of  the  Pacific 
Coast  Electrical  Bureau  adopted  the  following  recom- 
menda  ions,  based  on  this  committee’s  report  and  con¬ 
sistent  with  the  above  outlined  policies: 

Uniform  Standard  for  Range  Hiring. — The  bureau  is 
in  thorough  accord  with  the  adoption  of  a  uniform 
standard  for  range  wiring  where  local  ordinances  permit. 
We  have  been  assured  of  the  hearty  co-operation  of  the 
contractor-dealer  group  and  of  the  Pacific  Coast  Build¬ 
ing  Officials’  Conference  in  bringing  about  a  uniformity 
of  local  ordinances. 

This  particular  problem  of  uniform  standard  is  one 
in  which  the  entire  industry  is  interested  and  the  plan 
should  have  united  support. 

Range  Installation  Prices. — The  bureau  does  not  feel 
that  it  should  be  charged  with  the  responsibility  of  the 
adoption  of  a  uniform  minimum  range  installation  price, 
because  of  variability  of  conditions  and  differences  in 
ordinances.  Furthermore,  this  is  a  question  of  individual 
company  policy. 

The  bureau  does,  however,  strongly  urge  that  each 
power  conqiany  for  itself  adopt  a  uniform  price  in  each 
of  its  districts  or  in  each  territory  where  conditions  of 
installation  are  comparable,  this  uniform  price  to  be 
based  on  actual  cost  of  lalwr  and  material  plus  a  fair 
allowance  for  overhead  and  profit.  The  adoption  of  such 
uniform  installation  prices  would  enable  the  salesmen 
of  the  power  company  to  quote  definite  figures  when 
presenting  range  proposals  to  customers,  and  con¬ 
sequently  facilitate  range  sales.  It  would  also  avoid  mis¬ 
understandings.  confusion  and  customer  discontent  which 
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ofttimcs  ensue  from  the  (luotation  of  estimated  prices. 
C'onsequently.  we  lielieve  the  ado])tion  of  this  practice  hy 
individual  power  companies  would  make  for  better  and 
more  satisfactory  service  to  their  customers. 

Distribute  Range  Jf'iring  Business  to  Established  Con¬ 
tractor-Dealers. — The  bureau  is  of  the  opinion  that  the 
established  contractor-dealer  is  entitled  to  the  support 
not  only  of  the  power  company  hut  of  the  jobber  as  well. 
W'e  recommencl  that  the  iiower  companies  in  placinjj 
wirinjT  business  jjive  every  possible  consideration  and 
])reference  to  the  established  contractors  and  dealers  who 
are  actively  j^romoting  high  ethical  standards  and 
ade<|uacy  and  (|uality  of  electrical  wiring.  Our  recom¬ 
mendation  in  this  instance  is  based  ujion  the  conviction 
that  if  the  electrical  contractor-dealer  branch  of  the  in¬ 
dustry  is  conducted  ujion  a  highly  ethical  and  profitable 
basis  and  is  given  the  support  which  it  should  have  it 
will  he  so  strengthene*!  that  it  will  have  greater  ability  to 
promote  the  welfare  of  the  industry  through  improved 
service  to  the  jmhlic. 

Quoting  Prices  <rn  IPiring. — Again  to  avoid  misunder¬ 
standing.  confusion  and  customer  discontent  which  fre- 
•|uently  follow  the  (jitotation  of  estimated  prices  for 
range  installations,  we  believe  that  where  ])ower  com- 
])anies  do  not  adopt  the  uniform  installation  prices  sug¬ 
gested  in  paragraph  two.  hut  turn  the  installation  over 
to  he  handled  direct  hy  contractors  with  the  consumer, 
prices  should  not  he  quoted  until  the  authorized  quota¬ 
tion  is  secured  from  the  electrical  contractor  who  is  to 
do  the  work. 

Allou'anees  on  Old  Ranges. — The  bureau  is  in  accord 
with  the  discontinuance  of  exorbitant  allowances, 
although  it  recognizes  that  in  meeting  certain  types  of 
competition  this  practice  may  sometimes  he  forced  upon 
the  industry.  The  bureau  believes,  however,  that  where 
such  conditions  necessitate  large  allowances,  the  power 
conqiany  in  making  them  should  give  every  possible 
consideration  to  the  position  of  the  dealers. 

Installment  Sales. — All  responsible  dealers  are  in  a 
])osition  to  finance  their  own  installment  contracts  and  it 
cannot  he  expected  that  the  power  companies  should 
extend  financing  terms  to  dealers  who.  because  of  their 
lack  of  responsibility,  are  unable  properly  to  finance 
their  installment  contracts. 

The  bureau  recommends  that  the  power  companies 
should  continue  to  adhere  to  standard  commercial  practice 
in  the  carrying  of  installment  contracts. 

I^ealer.s’  Appliance  Prospects. — It  would  appear  to  the 
luireau  that,  through  previous  misunderstandings,  a 
mutual  distrust  on  the  part  of  the  dealers’  and  the  power 
companies’  re])resentatives  had  arisen.  We  believe  un- 
(jualifiedly  that  the  dealer’s  position  should  be  recognized 
on  an  ethical  basis  in  connection  with  legitimate  prospects, 
including  red  seal  applications,  which  he  may  develop 
and  file  with  the  |>ower  company.  This,  we  are  confident, 
will  do  much  to  re-establish  a  mutual  confidence  and  a 
beneficial  relationship. 

Industry  Co-operation.  —  The  bureau  feels  that  it 
woukl  he  derelict  in  its  duty  if  it  did  not  urge  upon  the 
commercial  leaders  in  the  entire  industrv  the  necessity 
for  the  re-estahlishment  and  maintenance  of  the  former 
close  ipersonal  contacts  which  existed  among  the  various 
groups  comiHising  the  electrical  industry.  We  recognize. 


of  course,  that  with  the  growth  of  the  industry,  these 
close  contacts  have  become  increasingly  difficult,  hut  we 
also  feel  that  much  of  the  misunderstanding  in  the  past 
is  directly  attributable  to  the  lack  of  these  intimate 
contacts. 

It  is  the  opinion  of  the  bureau  that  much  of  this 
misunderstanding  has  arisen  through  lack  of  co-opera¬ 
tion.  and  W'e  cannot  urge  too  strongly  a  close  bond  of 
fellowship  between  the  district  and  division  representa¬ 
tives  and  the  sales  organizations  of  the  power  com¬ 
panies  and  the  local  <lealers.  In  this  connection,  it  is 
extremely  gratifying  to  note  that  considerable  progress 
has  already  been  made  along  these  lines.  We  feel,  how¬ 
ever,  that  W’e  cannot  stress  too  strongly  the  necessity  for 
continued  contact  and  co-operation  between  the  two 
branches  of  the  industry. 

The  bureau  plans  to  continue  its  activities  w’hich  will 
help  toward  the  accomplishment  of  this  much-to-be- 
desired  result. 

Foremost  among  these  is  the  plan  of  having  grrmp 
meetings  periodically  for  the  purpose  of  personal  contact 
and  interchange  of  common  problems. 

Inform  Dealers  in  Advance  of  Major  Merchandise 
Programs. — W’e  believe  that  representative  dealers  in 
electric  appliances  should  be  informed  in  advance  of  tlie 
actual  carrying  out  of  merchandising  plans.  Through 
this  means  the  power  companies  will  be  enabled  to  secure 
a  whole-hearted  co-operation  on  the  part  of  the  dealers 
and  the  latter,  in  turn,  w'ill  be  enabled  to  partieijiate  fully 
in  such  merchandising  plans  to  the  mutual  profit  of  both 
the  dealer  and  the  pow'er  company. 

Salesmen’s  Compensation. — The  question  of  sales  com¬ 
pensation  has  received  the  careful  thought  and  study  of 
each  member  of  the  bureau.  Initially,  we  had  hoped  to 
be  able  to  submit  a  general  recommendation  which  w'ould 
solve  this  problem  satisfactorily.  Both  research  and 
discussion,  how’ever,  made  it  highly  apparent  that  because 
of  variations  in  local  conditions  the  establishment  of  any 
s])ecific  plan  to  apply'  throughout  the  entire  system  of  any¬ 
one  of  the  power  companies  was  not  practicable.  For 
this  reason  it  became  obvious  that  it  would  bt'  in¬ 
creasingly  difficult  to  attempt  to  establish  a  standard 
basis  of  compensation  which  would  apply  to  the  entire 
state. 

The  bureau  feels,  how-ever,  that  much  of  the  past 
misunderstanding  throughout  the  entire  country  has 
arisen  because  of  the  fact  that  the  income  of  power  com¬ 
pany  salesmen  is  either  partially  or  entirely  dependent 
upon  volume  of  merchandise  sales  in  dollars  and  cents, 
and  that  because  of  this  condition  it  has  been  difficult  to 
exercise  a  satisfactory  control  over  salesmen  com¬ 
pensated  on  this  basis. 

Recognizing  the  impracticability  of  adoption  of  a  state¬ 
wide  basis  of  compensation  for  salesmen,  and  at  the  same 
time  realizing  the  unfair  comi-yetition  frequently  resulting 
from  the  commission  form  of  compensation,  we  urgently 
recommend  the  following: 

(a)  That  the  sales  plans  and  policies  of  each  Cali¬ 
fornia  utility  conform  to  ethical,  constructive  mer¬ 
chandising  methods,  on  such  a  basis  as  will  encourage 
sales  activities  of  electrical  merchandise  dealers. 

(b)  That  the  compensation  of  utility  salesmen  be 
established  on  a  basis  which  w'ill  encourage  their  full 
and  hearty  co-operation  with  such  electrical  merchandise 
dealers. 
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Chart  Traces 
Relay  Operations 


can  be  bracketed  by  inserting  paper  under  the  contacts 
of  a  relay  and  allowing  the  operation  of  the  equipmert 
to  follow  the  chart  up  to  that  stopping  point.  By  enter¬ 
ing  the  chart  at  suitable  points  the  trouble  is  readily 
located. 

T 


By  WILLIAM  W.  EDSON 

StMtion  Engineering  Department, 

Edison  Electric  Illuminating  Company  of  Boston 

A  compact  seciuence  chart  designed  to  facilitate  study¬ 
ing  the  cause  and  effect  of  each  relay  operation  has  been 
developed  by  the  Boston  Edison  Company  and  found 
useful  in  e.xpediting  the  derivation  of  new  automatic 
control  diagrams.  Time  delay  on  closing  or  opening, 
relay  current  or  voltage  settings  and  uncompleted  opera¬ 
tions  may  be  shown  directly  at  the  point  where  appli¬ 
cable.  The  chart  has  the  attributes  of  a  slow-motion  pic¬ 
ture  which  can  be  stopped  as  desired.  Thus,  the  chart 
can  be  entered  at  any  point,  and  by  glancing  to  the  left 
one  may  easily  determine  the  correct  position  of  all 
relays.  This  is  especially  important  in  studying  a  new 
diagram  as  one  can  take  up  the  picture  conveniently  after 
an  absence  of  several  days. 

In  maintenance  work  the  chart  is  convenient  as  trouble 
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symbols;-  •  isimHar -For  others 

X  CoH  energized;  maheffront)  contacts  dosed;  break  ( back)  contacts  open 

I,  CoH  ^energized;  ••  «•  «  open;  »•  <•  ••  dosed 

Timing  on  dosing  stroke 
Timing  on  opening  stroke 
Closing  stroke  mcompleted 
Opening  »»  •• 

®  Breaker  or  relay  latched  closed  with  dosing  coU deenergized 

CTS  la  f^^l^d  dosed  through  its  own  contacts 

t.  -A.M.  Control sw/tch  positions -dosed,  trip,  automatic,  manual 


Improved  sequence  chart  for  checking  relay  operations 

Til  is  sequence  chart  repre.sents  the  operation  of  the  equip- 
nieiit  described  by  W.  H.  Colburn  in  an  articie  on  “Auto- 
nwitic  Time  Control  for  Constant  Current  Transformers” 
on  page  202  of  this  issue.  The  usual  types  of  sequence 
chart  illustrate  wide  variations  in  make-up  and  numbers 
for  different  classes  of  service.  The  chart  illustrated 
shows  the  cau.se  and  effect  of  each  relay  operation. 
Niuiibers  in  parentheses  written  vertically  a'^ove  an  oper¬ 
ation  indicate  the  interlocks  involved  in  that  particular 
op-  ration.  The  remarks  at  the  top  of  the  chart  summa- 
Yir  the  main  operations.  Devices  may  be  listed  in  the 
or<i*  r  of  their  normal  sequence  of  operation  or  by  their 
function  numbers  as  adopted  in  the  A.I.E.K.  Standards 
Xo  26. 


Effect  of  Surroundings 
on  Modern  Lighting 

By  M.  LUCKIESH 

Director  Lighting  Research  Laboratory, 

General  Electric  Company.  Cleveland,  Ohio 

Methods  of  supplementing  general  lighting  with  high 
illumination  levels  for  the  individual  workjdace  offer 
many  advantages  and  are  being  adopted  to  some  extent. 
As  a  consequence,  questions  concerning  the  influence 
exerted  by  the  less-bright  surroundings  frequently  arise. 
In  general,  the  influences  exerted  by  the  surroundings 
are  of  primary  importance  when  viewed  from  the  psycho¬ 
logical  standpoint,  but  usually  they  are  of  secondary  im¬ 
portance  from  the  narrower  viewjwint  of  visual  effi¬ 
ciency.  In  some  cases,  however,  there  are  exceptions  t(j 
this  general  statement. 

In  estimating  the  possible  influence  which  surround¬ 
ings  exert  upon  seeing,  it  is  necessary  to  consider  at  least 
four  primary  factors : 

1.  The  extent,  or  size,  of  the  immediate  field  in  which  critical 
seeing  is  required. 

2.  The  ratio  of  the  brightness  of  the  immediate  field  to  that  of 
the  surroundings. 

3.  The  influence  of  the  surroundings  upon  vision  entirely  within 
the  immediate  field. 

4.  The  influence  of  the  surroundings  where  seeing  and  con¬ 
sequent  adaptation  are  required  in  both  the  immediate  field  and 
in  the  surroundings. 

If  the  extent  of  the  immediate  visual  field  is  greater 
than  30  deg.  in  visual  angle  the  influence  of  darker  sur¬ 
roundings  is  not  important  for  seeing  within  that  field. 
If  critical  seeing  is  also  required  in  the  darker  area 
the  brightness  ratio  between  the  two  must  be  considered. 
In  general,  a  brightness  ratio  of  ten  to  one  between  the 
immediate  field  and  the  surroundings  can  be  tolerated  if 
the  brightness  level  of  the  surroundings  is  adetpiate  for 
the  work  demanded.  The  brightness  ratio  permitted  by 
good  practice  will  depend  upon  the  relative  amount  of 
visual  work  required  in  each  field  and  upon  the  frequency 
with  which  the  eyes  are  required  to  shift  from  one 
brightness  level  to  another. 

If  the  immediate  visual  field  is  less  than  30  deg.  in 
extent  the  influence  of  the  darker  surroundings  is  a  dis¬ 
tinct  handicap  to  clear  seeing,  even  if  it  were  possible 
to  keep  the  eyes  fixated  upon  objects  within  the  imme¬ 
diate  field.  In  some  cases,  such  as  the  lighting  of  the 
immediate  area  about  the  needle  of  a  sewing  machine 
to  a  high  level  of  illumination,  it  would  be  impractical 
to  illuminate  large  surrounding  areas  to  the  same  level. 
The  disadvantage  of  the  darker  surroundings,  however, 
is  more  than  offset  by  the  aid  to  vision  afforded  by  the 
high  intensity  of  illumination  at  the  place  where  critical 
.seeing  is  demanded.  On  the  other  hand,  if  the  eyes 
must  shift  frequently  between  the  two  fields,  the  gain 
in  visibility  may  eventually  prove  to  l)e  unimportant  in 
comparison  with  the  fatiguing  effect  upon  the  eyes  pro¬ 
duced  by  frequent  readaption  to  different  brightnesses. 
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By  CARROLL  M.  WILLIAMS 

Szcitcliboard  Enijinccriiuj  Department 
IVestinyhouse  Electric  c-r  Mamijactnruui  Company, 
East  Pittsburgh,  Pa. 


TFSTS  of  circuit  breakers  and  other  electrical  equipment  under 
short-circuit  conditions  of  greater  severity  than  that  generally 
encountered  in  actual  service  on  the  largest  power  systems  may 
now  he  made  at  the  East  Pittshurgh  a.c.  high-power  laboratory  (jf 
the  W  estinghouse  Electric  &  Manufacturing  Company. 

The  combined  three-phase  rating  of  the  generators,  the  second 
of  which  has  recently  been  installed,  is  100,000  kva.  at  13,200  volts, 
00  cycles  or  11,000  volts,  25  cycles.  The  units  may  be  operated 
independently  or  in  parallel  at  sustained  test  voltages  ranging  from 
3,170  to  220,000,  the  higher  values  being  obtained  by  use  of  special 
step-up  transformers.  The  short-circuit  currents  are  of  very  high 
values  due  to  especially  designed  low  reactance  machines  and  circuits. 
Asymmetrical  instantaneous  ])eak  currents  as  high  as  201.000  am]), 
are  obtainable.  The  instantaneous  ])eak  symmetrical  short-circuit 

tContinued  on  poye  200) 


Closing-in  breaker  handles  heavy  service 

Thi.s  rlo.siiiK-in  breaker  completes  the  circuit  to 
the  apparatus  on  test  and  is  subjected  to  severe 
duty.  For  this  reason  provisions  have  been 
made  to  facilitate  repairing  of  contacts  and 
changing  of  oil.  No  arcing  tips  are  provided 
as  the  breaker  control  cin-uit  is  so  interlocked 
that  this  breaker  will  never  open  on  short  cir¬ 
cuit.  A  two-story  control  and  observation  sta¬ 
tion  is  l(K-ated  a  safe  distance  from  the  test 
vaults. 


Auto  balancing  transformer 


Generator 

No.l 


C  Generator 
No.  2 


Arrangements  for  paralleling  old  and 
new  generators 

The  parallel  operati«)n  of  twc»  generat»)rs  of  different 
capacities,  mass  and  electrical  characteristics,  under 
short-circuit  conditions,  offered  several  unique  prohlenis 
that  had  to  be  solved  to  insure  synchronism  during  the 
period  of  test.  The  two  generators  have  different  values 
of  deceleration,  the  smaller  machine  having  greater  ino- 
portionate  losses  as  well  as  less  stored  kinetic  energy  to 
draw  from  to  hold  up  its  speed.  If  no  provisions  were 
made  to  insure  that  synchronism  be  maintained  between 
the  two  machines,  they  would  drift  apart  1,719  electrii  ai 
degrees  in  one  second.  During  this  time,  if  the  machines 
are  paralleled  for  obtaining  their  combined  capacity  for 
testing,  the  resultant  current  would  oscillate  between  tlie 
short-circuit  current  of  the  smaller  generator  an<l  the 
con  bined  short-circuit  current  of  the  two  machines. 
There  would  be  no  assurance  that  the  breaker  on  test 
would  open  when  the  current  was  at  a  maximum. 

By  piacing  an  external  reactance  between  corresponding 
phase  windings  of  the  two  machines,  the  effective  tran.si'  nt 
reactance  of  the  two  machines  is  altered  so  as  to  cause 
synchronizing  power  to  flow  from  one  machine  to  the 
other,  depending  upon  the  difference  in  phase-angle  <■  s- 
placement.*  The  magnitude  of  this  synchronizing  powci  is 
a  direct  function  of  the  mutual  reactance  of  the  i  ‘'O 
windings.  Tlie  transformer  is  designed  with  double  wind¬ 
ings  and  connections  change<l  to  maintain  proper  va'  te 
of  mutual  inductance.  Air  gaps  are  prc)Vided  so  that  the 
exciting  <  urrei.t  is  essentially  a  straiglit  line. 


Strong  bracing  used  in  reactor  structure 

There  are  three  tiers  of  six  reactors,  which  are  especially  braced 
by  insulators  to  withstand  the  heavy  stresses  produced  by  short- 
circuit  currents.  Various  values  of  reactance  may  readily  be 
obtained  by  .series  or  parallel  connections. 
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faulty  operation  of  contacts  which 
might  cause  a  “pumping”  action. 
Thus,  MCt  acts  as  the  set-up  relay 
and  MCi  as  the  cut-off  device.  Pro- 
viding._the  equipment  on  test  clears 
the  short  satisfactorily,  relay  ^^C2 
de-energizes,  contacts  U  and  V  open, 
relays  MCI  and  32C3S  in  turn  be¬ 
come  de-energized  and  their  con¬ 
tacts  open,  cutting  off  the  over¬ 
shooting  of  the  exciter  field  by 
cutting  in  the  field  rheostat.  The 
equipment  is  then  ready  for  an¬ 
other  cycle  of  testing. 


Pegu/afor 

coil 


■am  switch  dosed  at  set-up  before  shortX 


To  open  shortly  offer MC No.2 operates 

•-Cam  switch  to  dose  Just  before  short 
and  remain  dosed  for  about  Sj  sec. 


Pesistance 


To  dose  before  short 
comes  on  "anticipate  ’ 
to  build  up  field 

set 

T  Setting  depends  on 
' - <1— <^main  reactance  set-up 


oscillograph 

table 


Hollow  square  buses  with 
4,000-amp.  capacity 

To  permit  “load-back”  tests  the 
bus  section  between  the  genera¬ 
tor  switch  group  and  the  trans¬ 
fer  switches  is  designed  for  the 
full  generator  capacity,  being 
made  in  the  form  of  a  modified 
hollow  square  with  a  2^-in. 
spacing. 


Main 

'generator 


Motor 

operated' 

rheostat 


Motor-, 


Shunt.  ^ 
on  breaker 


'■Shunt 
:  field 

Carbon 

pile 


Current 

transformers 


Knife  switch  to  cut 
out  one  set  if  it  is 
not  in  operation 


Electrically  operated~breaker 
operated  by  “SC'-CY^ relays 
OS  sec.  rime  delay 


7S0-Y.  / 
generator 

A\\} 


Quick-response  excitation  a  feature 

To  prepare  for  a  test,  contacts  on  the  test  sequence  cam  switch 
are  adjusted  by  a  micrometer  device,  so  that  there  is  a  positive 
relation  between  contacts  marked  A'  and  F  and  the  contacts 
operating  the  “closing-in”  breaker  to  the  short,  this  “anticipation” 
of  contact  Y  depending  upon  the  accumulative  time  constant  of 
the  fields  of  the  exciter  and  of  the  main  generator.  In  testing 
hnife  switch  T  is  closed  in  series  with  the  contact  on  relay  .tkC'tn 
and  the  cam  switch  motor  energized.  Contact  X  is  closed  some 
time  before  contact  Y,  but  is  arranged  to  open  immediately  after 
i<  lay  .\IC2  is  energized  by  fiow  of  the  short-circuit  current.  Con- 
t  Y  then  is  closed  in  proper  relation  to  the  “closing-in”  breaker, 
and  relay  MCI  becomes  energized,  closing  contacts  W  and  Z, 
which  in  turn  energize  relay  32C38.  This  latter  relay  closes  con- 
tai  t  in  series  with  knife  switch  T,  and  the  exciter  field  is  overshot 
1'.'  the  shorting  out  of  the  motor-operated  field  rheostat,  which, 
in  turn,  overexcites  the  main  generator  to  maintain  constant  flux, 
a  I'll  the  test  is  in  progress.  As  short-circuit  current  flows,  relay 
-V'  3  becomes  energized,  closing  contacts  U  and  V,  contact  U  hold¬ 
ing  in  relay  32C3S  independently  of  contact  IV’  on  relay  MCI,  and 
loi  iaet  V  holding  in  relay  MCI  independently  of  contacts  .Y  and 
1'.  Since  contact  A'  has  now  opened  (after  relay  MC2  becomes 
eturgized)  contact  V,  directly  dependent  upon  the  flow  of 
><li' I  t-circuit  current,  is  the  only  holding  medium  for  relay 
If'  I.  This  relay  is  held  in  during  the  test  to  guard  against 
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Determinins  Larse  Three-VC^ire 

Lighting  Meter  Constants 


By  HAROLD  W.  KING 

Sdiujumo  Electric  Company,  Birmingham,  Ala. 


Greater  confusion  and  uncertainty  prevail  in 
tlie  assigning  of  proper  register  constants  to  large 
single-phase  meters  connected  to  current  trans¬ 
formers  than  to  the  general  run  of  more  complicated 
polyphase  installations  using  both  potential  and  current 
transformers. 

The  purpose  of  this  article  is  to  present  a  simple  but 
infallible  method  of  determining  or  checking  dial  con¬ 


stants  in  cases  where  self-contained  meters  with  a  dial 
constant  of  one  (1).  obviously  properly  trained  for  their 
nameplate  ratings,  have  been,  or  may  be,  used  with  cur¬ 
rent  transformers  and  then  had  a  new  multiplying  con¬ 
stant  assigned  and  marked  on  the  dial  in  the  meter  shop 
of  the  utility. 

This  is  best  illustrated  through  an  analysis  of  the  fol¬ 
lowing  representative  installations  wherein  commonly 
well-known  schemes  have  been  chosen  for  emergency  or 
permanent  use,  which  comprises  seven  different  combina¬ 
tions.  Due  to  the  comparatively  large  number  of  errors 
in  constants  wdiich  have  been  disclosed  among  such 
hookups  it  appears  that  some  accurate  formula  should  l)e 


Source 

115/230 

volts 


<c> 


Mow  to  compute  over¬ 
all  register  constants 
for  three-wire  meters 
on  single-phase  loads 


Source 

115/230 

volts 


(a)  ('a.se  I — Sinple-phase  watt-hour  meter  with  three- 
wire  current  transformer — It  should  be  observed  that  the 
new  dial  constant,  160,  ia  not  the  ratio  of  the  current 
transformer,  but  is  twice  its  ratio. 

(b)  Case  II — Single-phase  watt-hour  meter  with  three- 
wire  current  transformer — Applying  the  evolved  formula, 
we  have  in  this  case  92,000  divided  by  1,150  times  1 
which  is  equal  to  80,  or  the  correct  dial  constant.  In  this 
instance  it  should  be  noted  that  the  new  dial  constant  of 
80  is  the  ratio  of  the  current  transformer. 

(c)  Case  III — Single-phase  watt-hour  meter  with  inde¬ 
pendent  potential,  with  three-wire  current  transformer — 
The  formula  indicates  that  the  new  dial  constant  for 
this  more  or  less  special  connection  is  80. 

(d)  Case  IV — Polyphase  watt-hour  meter  with  two 
two-wire  current  transformers — The  formula  is  equally 
applicable  in  this  case,  wherein  the  new  dial  constant  is 
80.  Since  a  two-element  polyphase  meter  is  u.sed  we  have 
the  equivalent  of  two  single-phase  watt-hour  meters, 
hence  our  formula  takes  this  form. 


This  combination  is  the  most  accurate  of  all  the  ca.ses 
cited  and  is  widely  used  on  important  installations  where 
the  revenue  involved  ia  large. 

(e)  Case  V — Single-phase  watt -hour  meter  with  two 
two-wire  current  transformers — The  new  dial  constant 
in  this  instance  is  80.  The  fact  that  a  10-amp.  meter  is 
used  does  not  alter  the  dial  constant,  since  the  meter  is 
properly  trained  for  its  10-amp.  rating  at  115  volts. 

(f)  Case  VI — Single-phase  watt-hour  meter  with  two 
two-wire  current  transformers — It  should  be  noted  that 
while  the  dial  constant  of  40  in  this  ca.se  is  one-half 
the  ratio  of  the  current  transformers,  the  fact  that 
a  10-amp.  meter  is  used  does  not  influence  the  dial 
constant,  since  the  meter  is  properly  trained  for  its  self- 
contained  rating. 

(g)  Case  VII — Single-phase  watt-hour  meter  with  inde¬ 
pendent  potential,  with  two  two-wire  current  transform¬ 
ers. — The  dial  constant  for  this  rather  unusual  connection 
is  80  and  is  cited  merely  to  illustrate  the  puzzling  prob- 
lems  which  may  be  solved  through  the  use  of  the  formula. 
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adhered  to  in  assijjninp;  dial  constants  on  any  of  these 
schemes. 

In  the  following  e-Kamples  let  it  he  assumed  that  the 
meter  selected  has  been  correctly  assembled,  calibrated 
and  trained  as  marked  on  its  nameplate  (this  rating 
being  indicated  at  the  right  of  the  meter  in  each  figure), 
and  that  in  each  case,  for  clarity,  we  use  either  a 
4()0-  to  5-amp.,  three-wire  current  transformer  or  else 
two  400-  to  5-amp.,  two-wire  current  transformers. 

To  evolve  a  formula  equally  applicable  to  any  or  all 
of  these  installations  let  us  assume  that  full  load  current 
is  flowing  through  the  transformer  in  Case  I.  Referring 
to  (a)  in  the  acconq^anying  illustration,  let  us  call  the 
load  “Primary  Va.”  which  would  actually  he  92.(XX)  volt- 
amperes,  since  we  are  assuming  full  load  in  the  circuit  at 
the  voltage  indicated.  The  watt-hour  meter,  as  connected, 
receives  a  load  of  5  amp.  and  is  supplied  with  a  potential 
of  115  volts;  it  is  therefore  running  approximately  full 
speed  forward  on  575  volt-amperes,  which  we  shall  call 
“Meter  Va.”  The  register  constant.  K,,  is  of  course 
unity,  being  proper  for  the  meter  when  used  self-con¬ 
tained. 


rating  of  the  load  to  be  metered.  It  might  be  well  to 
include  an  illustration  of  how  our  formula  may  be  applied 
in  such  instances  where  a  different  capacity  of  current 
transformer  has  been  installed,  but  where  the  meter  is 
left  as  originally  furnished  as  regards  coils  and  register 
ratio.  Obviously,  a  new  dial  constant  must  l)e  used  to 
fit  the  altered  transformer  capacity. 

Suppose  that  we  select  an  installation  where  a  150-  to 
5-amp.,  three-w’ire  current  transformer  has  been  con¬ 
nected  to  a  meter  marked  and  trained  for  150  amp.  at 
230  volts,  the  meter  having  a  register  ratio  of  100,  a  disk 
constant  of  20  watt-hours  and  a  dial  constant  (A'r)  of 
10.  To  take  care  of  an  increased  load  the  150-  to  5-amp. 
current  transformer  has  been  replaced  by  one  having  a 
rating  of  400  to  5  amp.  Remember  that  the  meter  is 
marked  and  trained  for  the  original  transformer  rating, 
therefore  the  “Meter  Va”  remains  the  same,  or  34,500. 
Applying  our  formula. 

Primary  \’a  ,,  ,,  ,.  , 

X  Ar  =  proper  dial  constant. 


Meter  Va 
Therefore, 


92.0(K) 

34,500 


X  10  =  161. 


Therefore, 


Primary  Va 
Meter  Va 


X  Kr  =  new  dial  constant. 


Substituting,  — X  1  =  160  (correct  dial  constant). 

I.^t  US  refer  to  the  installations  wdiich  fortunately  pre¬ 
dominate,  where  the  meter  and  the  transformer,  or  trans¬ 
formers,  were  originally  sui)plied  by  the  manufacturer, 
assembled,  trained  and  marked  for  the  actual  jirimary 


Hence,  in  conclusion,  it  may  readily  he  observed  that 
if  the  investigator  will  set  down  any  connection  diagram 
of  a  single-phase,  three-wire  metering  installation  using 
the  actual  rating  of  the  meter  and  of  the  current  trans¬ 
former,  or  transformers,  in  such  cases  not  covered  in 
this  article,  he  may  in  any  instance,  by  aiqdying  the  sug¬ 
gested  formula,  easily  and  surely  arrive  at  the  correct 
register  constant. 
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Simple  Automatic  Time  Control 

for  Constant-Current  Transformers 


By  WELLEN  H.  COLBURN 

Station  Engineering  Department,  Boston  Edison  Company 


M.WV  methods  of  constant-current  transformer 
control  are  ojien  to  engineers,  but  when  a  grou]) 
of  these  units  is  installed  in  an  automatic  station 
without  ready  means  of  supervision  the  nearest  approach 
to  attendant  group  oi)eration  is  some  time  device,  which 
may  be  any  contact-making  or  circuit-closing  time 
switch. 

The  control  scheme  described  here  has  been  devised  to 
meet  the  following  operating  requirements:  (1)  Start  at 
jiredetermined  time  and  continue  to  operate  until  (2)  cut 
out,  at  predetermined  time;  (3)  cut  out  and  lock  out  an 
individual  transformer  or  the  main  breaker  in  event  of 
electrical  failure  in  the  one  or  in  the  totality  circuit ;  (4) 
cut  out  a'^transformer  in  event  of  low  current  (and  con- 
seqiKMit  high  voltage)  on  street  circuit;  (5)  start  or  cut 
out  at  any  time  by  roving  operator  independently  of 
automatic  control ;  (6)  start  by  roving  operator  ahead  of 
schedule  with  regular  cut-out  by  automatic  control;  (7) 


Main  bus 


r 


'  Constant  current  transformer 
Main  O.CB  (52} 


Bus  potential 
transformer  - 


To  potential  bus 

P,.Pe.Pj 
See  Fi0.  3 


'  C,C.  transformer 


Fig,  1 — Scheme  of  energy  supply  to 
street-lighting  circuits 
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remote  signal  to  indicate  "Operation,”  “Non-operation” 
and  “Fault”;  (8)  prevention  of  breaker  “pumping.” 

The  control  scheme  provides  for  closing  and  opening 
a  main  high-tension  supply  (totality)  oil  circuit  breaker, 
52  (Fig.  1)  under  control  of  a  time  switch.  This  may  be 
actuated  by  a  sidereal  timepiece,  or  oftener,  because  of 


S  H6 

^  Sin.  cell  bus 


_ S  Telephone  Co. 

- $2  water  pipe 

6 round  t.- I2S  v.  D.C- 


DCS  coH 

Opera  finif  coH < relaysl 
Pext  eoH 
Trip  coH 
Closing  coH 

Relay  contact  or  pallet  switch. 
Closed  when  dewce  is  energized 
Relay  contact  or  pallet  switch,^ 
Closed  when  device  is  de-energized 


CS  Control  switch 

151  Protective  relay 

52  C.C  transformer,  Main  O.  C  B. 

30  Lockout  relay 

52  X  Control  relay  (Hesitating  type) 

3  Set-up  relay,  ! Marx! IB  contact 
52  Y  Signal  cutout  relay,  IB  contact, 
Inst  energized;  Timed  de-energized 
48  Anti-pump  relay,  I  Band  IM  contact. 
Timed energlzed;lnst.  de-energized 
HG  Operation  signal  relay 
S  Fault  signal  relay 


Fig.  2 — Method  of  controlling  totality  breaker, 
showing  relay  set-up  for  automatic  and 
manual  operation 


the  lesser  cost,  by  a  simple  time  clock  with  adjustable 
settings  periodically  adjusted  by  a  roving  operator  who 
nmst  regularly  visit  the  station  for  other  purposes.  The 
breaker  closed  energizes  a  bus  to  which  are  connected 
several  constant-current  transformers,  usually  of  the 
liigh-reactance  automatic  station  type,  although  the  older 
low-reactance  type  may  be  modified  and  adjusted  to  serve 
nearly  as  well.  The  manually  operated  high-tension 
primary  breakers,  152,  of  these  tubs  remain  closed  with 
street-lighting  circuit  switches  plugged  in.  The  control 
and  protective  scheme  for  breaker  52  and  the  protective 
scheme  for  each  (152)  breaker  are  shown  in  Figs.  2  and 
3,  respectively. 

In  the  totality  breaker  control  diagram.  Fig.  2,  a 
single-pole,  double-throw  time  switch  ( 1 )  is  used.  Relay 
30  locks  out  main  breaker  52  if  tripped  by  protective 
relays  51,  as  does  also  relay  48,  to  prevent  the  breaker’s 
"pumping”  in  event  of  mechanism  failure.  Signal  relay 
52^’  provides  remote  indication  of  fault  and  signal  relay 
Ih'i  of  scheduled  operation. 

The  control  consists  essentially  of  a  control  switch 
ha\ing  a  “manual”  and  an  “automatic”  control  position. 
".Automatic”  control  is  secured  by  pulling  the  switch 
haiulle.  In  this  ix)sition  the  switch  energizes  the  time 
E  switch  ( 1 ).  which,  by  means  of  relay  52X,  energizes  the 
closing  coil  of  totality  breaker  52C  and  closes  it.  This 
starts  the  constant-current  transformers  and  lighting 
circuits,  wdiich  later  are  shut  down  by  the  time  switch 
energizing  breaker  trip  coil  52T.  Relay  HG  signals  a 
[  reni  ite  station  as  long  as  the  breaker  is  closed. 


Occasionally  ojKwation  is  desired  for  “Test”  or  for 
“Off-schedule”  requirements,  such  as  unusual  darkness 
due  to  storms  or  an  eclipse,  or  to  cut  out  the  street  light¬ 
ing  on  account  of  accidents  or  hazard  to  firemen  fighting 
fires.  This  requires  that  manual  control  be  assumed  re¬ 
gardless  of  the  position  of  the  time  switch.  The  control 
switch  and  set-up  relay,  3,  afford  this  feature.  Manual 
control  is  restored  by  releasing  the  control  switch  to 
“manual”  position,  when  it  can  be  rotated  for  “close” 
or  “trip”  in  the  usual  electrical  remote  control. 

Occasionally  local  authorities  request  the  starting  of 
lights  ahead  of  schedule  owing  to  early  darkness.  A 
roving  operator  takes  the  control  switch  off  “automatic,” 
closes  the  breaker,  starting  the  transformers  and  lights, 
restores  the  switch  to  “automatic,”  and  leaves,  assured 
that  at  regular  cut-out  time  the  time  switch  will  assume 
control  and  shut  down  the  equipment.  The  set-up  relay 
also  makes  possible  this  feature. 

Each  constant-current  transformer  is  equipjied  with 
instantaneous  overcurrent  protection  on  the  primary  side 
and  undercurrent  protection  on  the  secondary  side 
(Fig.  3).  The  first  protects  against  a  transformer  fault, 
the  second  jirevents  dangerous  circuit  voltages  in  event 
of  broken  wires  or  other  current  reduction.  Minor  tem¬ 
porary  circuit  or  supply  disturbances  may  cause  unneces- 
.sary  operation  of  the  latter  feature,  hence  a  time-delay 
undercurrent  relay,  37,  is  used  to  bridge  such  transient 
low-current  periods.  However,  during  the  shut-down 
and  the  starting  periods  this  relay  has  its  contacts  closed, 
therefore  it  is  necessary  to  introduce  a  relay,  59,  to  in¬ 
terrupt  the  trip  circuit  when  the  main  breaker  52  is 
open  or  the  supply  voltage  fails.  This  is  a  voltage  relay 


O  llelay  coH 
@  O.CB  trip  coii 
52  Main  bkr  -  See  Fig.  ! 
152  C.C  transf  bkr 
PB  Pushbutton 

( normally  closedi 
AM  km  meter 


59  Relay  over  voltage  SO-120  v 
37  Relay  under  current 

Pick  up  at  SA,elrop  out  at  2 A,  5  sec. 
.  time  delay  on  back  stroke 
I  Relay  confab  or  pallet  switch. 
Closed  when  device  is  energized 
A  Relay  contact  or  pallet  switch. 

Closed  when  device  is  de-energized 


Fig.  3 — Relay  set-up  to  protect  constant-current 
transformers  from  overcurrent  and 
undercurrent  conditions 


actuated  from  the  bus  potential  transformer  through  an 
auxiliary  switch  on  the  main  breaker  (52)  (or  directly, 
if  available,  from  potential  transformers  on  the  constant- 
current  transformer  bus),  with  sufficient  time  delay  on 
closing  to  insure  the  undercurrent  relays  opening  their 
contacts  before  this  relay  closes  the  tripping  source. 

This  automatic  control  has  proved  very  successful, 
as  well  as  being  simple  and  inexpensive  and  affording 
means  to  meet  almost  any  oi)erating  condition. 
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Protection  and  Dispatching 


for  Greatest  Reliability 


By  N.  B.  HINSON  and  H.  W.  TICE 

Cliairtuatt  System  PImuutuf  Committee  and 
Operating  Engineer,  Respectively 

Southern  California  Edison  Company  Ltd.,  Los  Angeles,  Calif, 


Standards  of  reliability  of  the  highest  order  are 
expected  of  all  e(|ui])nient  in  order  to  meet  the 
exacting  requirements  for  continuity  of  service  as 
established  by  the  Southern  California  Edison  Company, 
Ltd.  The  standards  of  service  must  of  necessity  he  of 
the  highest  order  due  to  the  proximity  and  abundance 
of  cheap  natural  gas.  There  is  no  jiref erred  service  to 
large  blocks  of  power,  so  that  the  same  standards  of 
service  must  exist  throughout  the  system. 

d'he  Edison  system,  as  shown  by  the  accompanying 
map.  consists  essentially  of  two  major  power-generating 
sources  approximately  275  miles  apart,  connected  by 
three  220-kv.  transmission  lines.  The  Big  Creek  hydro 
plants  have  a  combined  capacity  of  385.000  kw.  and  at 
I^ong  Beach  there  is  416.000  kw.  in  steam.  Due  to  the 
complete  dependence  of  the  entire  sys¬ 
tem  on  the  220-kv.  backbone,  every 
precaution  is  taken  to  prevent  disturb¬ 
ance  or  interruptions  to  the  220-kv. 
system.  Only  one  case  of  instability 
for  30  seconds  has  occurred  during  the 
last  sixteen  months,  and  this  was  the 
result  of  a  three-phase  fault  on  the 
220-kv.  system.  In 


74  Hydro  PIants640,000  Hp. 

5  St®am  Plants  618,765  Hp. 

500,000  Kva.  Condenser  Capacity 
55,0OO  Square  Miles  Territory  Served 
7,904  Circuit  Miles  270.  66  and 
33-Kv.  Transmission  Line 
5,585  Circuit  Miles  l6and  ll-Kv.Oistribution 
74  Switching  Centers 
388-220,  66,  33,  16  and  II-Kv. 
Substations 


the  event  of  such 
trouble  steam  and 
hydro  are  separated 
immediately  and 
operated  as  separate 
systems  until  normal 
condition  can  he  re¬ 
stored  safely. 

Interruptions  to 
service  as  a  result  of 
6()-kv.  troubles  are 
rare  due  to  the 
multiplicity  of  lines 
feeding  the  given 
load.  The  troubles 


Supervisory 
120-KV.  tran; 


Dispatching,  protection  ancJ  com¬ 
munication  are  vital  in  any  plan  of 
major  system  planning  and  operation. 
In  a  previous  article  master  system 
planning!  was  discussed.  In  this 
article  it  is  shown  how  these  addi¬ 
tional  factors  enter  into  the  plan. 


are  isolated  without  interruption  to  service.  The  16- 
and  1 1-kv.  distribution  .system  is  gradually  being  con¬ 
verted  into  one  of  multiple  radial  feeds  or  hiop  .service 
so  that  interruption  to  service  will  not  result  from 
the  majority  of  troubles  experienced  on  the  overhead 
system.  This  is  particularly  true  in  the  large  industrial 
and  residential  centers.  In  the  agricultural  areas 
practically  all  of  the  lines  are  operated 
as  radial  feeds,  so  designed  that  it  is 
possible  to  transfer  the  loads  from  one 
circuit  to  another  or  from  one  sub¬ 
station  to  another.  This,  however,  is 
done  with  pole-top  switching,  which 
does  cause  interru])tion  to  .service 
whenever  such  switching  is  neces¬ 


Disportch«r» 
4ISS10N  SYSTEM 


*Based  on  report  pre¬ 
sented  before  poioer  sys¬ 
tems  engineering  com¬ 
mittee  meeting. 

f“M  aster  System 
Planning,"  Klectrical 
World,  May  23. 
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sitated  by  trouble. 

The  fundamental 
plan  of  short-circuit 
control  is  one  of 
sectionalizing  t  h  e 
system  into  75.000- 
kva.  units  at  the  220- 
to  66-kv.  major  step- 
d  o  w  n  substation.s. 
This  limits  the 
short-circuit  kva.  to 
approximately  750.- 
000  on  the  66-kv. 
system.  On  the  220- 
kv.  system,  where 
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Transmissioa  system  of 
the  Southern  California 
Edison  Company,  Ltd. 

Showi«g-  switching  centers  at  which  are 
located  decentralized  dispatching  points 


faults  are  practically  all  phase  to 
^^round,  the  flow  of  grountl  current 
is  being  controlled  by  the  installation 
of  reactors  on  the  high  side  neutrals 
of  the  220/66-kv,  transformer  banks. 

On  the  11-  and  16-kv.  system  it  is 
the  policy  to  install  reactors  in  each 
unit,  and  where  the  transformer  ca- 
])acity  is  of  the  order  of  30,000  kva. 
further  control  is  obtained  by  section- 
alizing  between  banks  on  the  low- 
voltage  bus. 

Prior  to  the  time  the  severity  of 
short  circuits  on  the  66-kv.  system 
was  limited  by  sectionalizing  these 
short  circuits  frequently  produced  in¬ 
stability  of  the  220-kv  system.  Since 
limiting  the  short  circuit  by  sectional¬ 
izing  no  instability  has  occurred  on 
the  system  from  66-kv.  short  circuits. 

The  scheme  of  relaying  provides 
for  removing  faults  from  the  system 
as  (juickly  as  possible.  Generators, 
transformers  and  major  station  buses 
are  all  provided  with  difTerential  pro¬ 
tection.  The  66-kv.  sub-transmission 
lines  are  equipped  with  phase-balance 
and  residual-balance  relays  for  ])airs 
of  lines  and  directional  overload  and 
ground  relays  for  single  lines.  The 
220-kv.  transmission  lines  are 
ecjuipped  with  residual -balance  relays 
for  pairs  of  lines  and  directional 
ground  relays  for  single-line  protec¬ 
tion.  On  the  220-kv.  system  relavs  are  installed  in  dupli-  lation  used  on  66  kv.  consists  of  five  units  on  both  the 

cate,  so  that  one  set  can  be  tested  without  removing  the  suspension  and  dead-end  positions.  In  some  of  the  dry 

Jirotection  from  the  lines.  Therefore  tests  can  be  made  valley  areas  four  units  are  used  on  suspension.  For 

as  frequently  as  desired  without  endangering  the  opera-  16-kv.  lines  23-kv.  insulators  are  used  in  the  dry  areas 

tion  of  the  220-kv.  backbone.  Jttid  27-kv.  and  45-kv.  insulators  in  the  fog  belt.  On 

On  one  section  of  the  220-kv.  system  an  experimental  11 -kv.  lines  13-kv.  insulators  are  used  in  the  dry  areas 

carrier-current  pilot  protective  scheme  has  been  applied,  and  23-kv.  and  27-kv.  insulators  in  the  fog  belt.  On  the 

This  fundamental  scheme  for  obtaining  quick  clearance  11-  and  16-kv.  dead-ends  one  7^-in.  Hewlett  insulator  is 

will  find  a  wider  application  in  the  future,  particularly  used  in  the  dry  areas  and  two  in  the  fog  belt, 

when  it  is  developed  to  the  point  where  it  is  capable  of  No  lightning  arresters  are  used  on  the  220-kv.,  but 
removing  three-phase  faults  before  instability  occurs.  overhead  ground  wires  are  installed  on  all  lines.  On  the 

Single-line-to-ground  faults  on  the  220-kv.  system  do  66-kv.  lines  lightning  arresters  have  been  installed  on  all 

not  produce  instability  even  under  heavy  load  conditions,  lines  at  substations,  but  the  company’s  policy  has  been 

Short  circuits  involving  more  than  one  phase  are  likely  changing  and  at  a  number  of  new  substations  arresters 

to  do  so.  However,  there  is  a  certain  time  interval  have  been  provided  on  the  transformer  banks  only.  No 

before  instability  occurs,  so  that  it  appears  that  the  use  overhead  ground  wires  are  used  on  66-kv.  lines,  and 

of  high-speed  protection  and  switches  should  eliminate  choke  coils  are  being  eliminated  in  all  the  substations, 

the  rare  cases  of  instability  produced  by  more  than  one  On  the  16-  and  11 -kv.  distribution  lines  lightning 

phase  of  the  220  kv.  becoming  involved  at  the  same  time  arresters  are  installed  at  the  substation  on  all  lines,  but 

under  heavy  load  conditions.  choke  coils  are  being  eliminated.  Many  of  the  new 

The  insulation  used  on  220-kv.  lines  is  thirteen  units  stations  have  underground  getaways  on  the  1 1  and  16 

on  suspension  and  fifteen  on  dead  ends.  Fog-type  insu-  kv.  and  the  lightning  arresters  are  installed  on  the  first 

lators  are  used  throughout  the  fog  belts.  Shield  rings  pole  away  from  the  terminal  poles  adjacent  to  the  sub- 

are  used  on  all  the  220-kv.  insulator  strings.  The  insu-  station. 
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Decentralized  dispatchinff  as  applied  by  the  Southern 
California  Edison  Company  to  its  generation,  transmis¬ 
sion  and  distribution  system  is  a  distinct  contribution 
toward  increased  reliability  and  continuity  of  service 
in  the  electrical  industry.  It  places  the  res|X)nsibility  for 
maintaining  service  through  a  given  group  of  lines  and 
stations  directly  in  the  hands  of  the  man  who  is  in  a 
position  to  do  the  necessary  switching  without  dependence 
ujum  communication. 

There  are  a  numlx^r  of  such  points  of  control  through¬ 
out  the  system,  known  as  switching  centers,  from  which 
all  detailed  dispatching  is  transacted.  These  switching 
centers  are  the  result  of  developments  which  began  five 
years  ago,  when  the  first  switching  centers  were  estab¬ 
lished  in  outlying  districts  to  dispatch  the  local  transmis¬ 
sion  and  distribution  system.  The  step  was  taken  to 
relieve  the  central  dispatching  organization  of  certain 
detail  switching  which  could  be  transacted  more  effec¬ 
tively  from  local  stations,  due  to  better  communication 
facilities  and  personal  contact  with  the  local  transmission 
and  distribution  organizations.  Because  of  the  phenom¬ 
enal  growth  and  development  in  southern  and  central 
California,  and  the  rigid  service  requirements,  further 
decentralization  of  dispatching  became  necessary,  result¬ 
ing  in  the  present  organization  of  24  switching  centers, 
from  which  all  the  detail  dispatching  is  transacted.  A 
group  of  supervisory  dispatchers  are  responsible  for  the 
co-ordination  and  supervision  of  all  disjjatching  opera¬ 
tion.  At  all  times  they  are  in  a  position  to  take  over 
any  or  all  oj^erations  during  an  extreme  emergency  which 
is  l)eyond  the  jurisdiction  of  any  one  switching  center. 

To  carry  out  the  necessary  switching  directly  from 
the  switching  centers  in  a  systematic  and  safe  manner 
required  a  great  deal  of  preparatory  work  in  grouping 
of  lines  and  stations  and  in  sectionalizing  the  system. 
The  accompanying  schematic  diagram  of  the  220-  and 
66-kv.  transmission  systems  shows  the  location  of  the 
various  switching  centers  with  relation  to  the  220-kv. 
“backbone”  of  the  system,  which  is  continuous  from  Big 
Creek  to  Long  Beach,  a  distance  of  approximately  275 
miles.  Also  the  sectionalizing  points  on  the  66-kv.  sys¬ 
tem  are  shown  to  indicate  how  they  create  six  separate 
66-kv.  groups,  each  with  one  or  more  66-kv.  switching 
center  and  each  with  lines  and  stations  grouped  into  a 
radial  system  instead  of  the  original  loop  system. 

Dispatching  of  routine  operations  in  each  group,  such 
as  switching  of  lines  and  equipment,  issuing  of  working 
clearances,  adjustment  of  load  distribution  and  requests 
for  equijMnent  out  of  service,  are  carried  out  in  the  usual 
manner  by  the  switching  center  in  the  group.  These 
operations  can  be  dispatched  with  unusual  promptness 
due  to  the  fact  that  the  switching  center  is  the  source  for 
practically  all  of  the  stations  in  the  group.  Thus  all 
operations  at  the  source  are  handled  directly  and  the 
stations  at  the  receiving  end  have  a  direct  line  of  com- 
municati<m  with  the  switching  center.  The  patrolmen 
and  division  superintendents  as  a  rule  have  their  head¬ 
quarters  at  the  major  switching  centers,  thereby  establish¬ 
ing  a  close  |)ersonal  contact  within  the  organization,  all 
of  which  results  in  better  co-ordination  and  efficiency 
throughout. 

Disjjatching  operations  in  each  switching  center  are 
carried  out  by  the  regular  substation  organization  as  an 
essential  part  of  the  oi)eration  of  that  jiarticular  station. 
Experience  has  shown  that  this  additional  work  and 
responsibility  does  not  increase  the  |)ersonnel  in  the 


switching  centers,  but  does  require  a  more  highly  devel- 
o|)ed  and  efficient  operating  organization. 

Local  circuit  and  switching  diagram  boards  are 
mounted  in  each  of  the  24  switching  centers.  These 
show  all  the  details  of  lines,  switches  and  equipment 
involved  in  the  particular  group  of  stations,  and  abo 
show  sufficient  detail  of  adjacent  .switching  center-, 
points  of  overlapping  juri.sdiction  and  possible  .sources  of 
power  to  give  the  operator-dispatcher  a  thoroughly  clear 
picture  of  his  operating  set-up. 

The  decentralized  method  of  dispatching  is  long  past 
the  experimental  stage  and  during  the  past  five  years 
has  demonstrated  conclusively  its  effectiveness  and 
advantages  over  centralized  dispatching.  Some  of  the 
major  advantages  are: 

1.  Provision  for  the  most  direct  means  of  switching 
lines,  issuing  clearances  and  carrying  out  routine  and 
emergency  dispatching  operations  over  a  territory  of 
55.000  square  miles. 

2.  Makes  possible  the  maintenance  of  service  through¬ 
out  the  system  in  the  event  of  loss  of  communication. 
The  necessary  switching  operations  are  automatically 
carried  out  by  the  switching  centers. 

3.  Elimination  of  all  delay  in  restoring  service  follow¬ 
ing  an  interruption.  All  necessary  operations  are  carried 
out  directly  from  the  switching  centers  in  the  length  of 
time  required  for  the  operator-dispatcher  to  make  his 
observations  and  carry  out  the  necessary  switching. 

4.  Makes  possible  the  simplifying  of  the  company’s 
communication  system,  removing  loading  from  the  lines 
and  thereby  giving  better  service  on  existing  lines. 

Communication 

The  private  communication  system*  of  the  company 
is  extensive  on  account  of  the  character  of  the  territory 
and  the  impracticability  of  utilizing  commercial  com¬ 
munication  facilities  in  many  parts  thereof.  The  total 
area  served  is  55,000  square  miles,  in  which  there  are 
located  1,400  telephones.  The  system  includes  three  100 
unit  private  automatic  exchanges,  a  modern  three-posi¬ 
tion  toll  board  and  three  outlying  exchange  centers. 
There  are  6,000  circuit-miles  of.  open-circuit  toll  lines 
and  400  circuit-miles  of  cable.  By  proper  attention  to 
co-ordination,  maintenance  of  good  balance  and  protec¬ 
tion  these  communication  lines  are  highly  satisfactory  in 
spite  of  their  severe  exposure  to  inductive  interference 
because  of  their  proximity  to  high-voltage  lines. 

On  the  220.000-volt  backbone  of  the  system  every  pos¬ 
sible  step  must  be  taken  to  preserve  continuity  of  com¬ 
munication.  Owing  to  the  mountainous  nature  of  the 
country  which  the  lines  traverse,  there  is  always  the 
possibility  of  the  telephone  lines  being  damaged  by  sleet 
storms,  brush  fires,  etc.  Therefore  it  was  considered 
advisable  to  install  a  carrier-current  telephone  system. 
This  extends  from  the  Big  Creek  No.  3  hydro  plant  by 
way  of  the  220,C)00-volt  Big  Creek  and  Vincent  trans¬ 
mission  lines  to  Gould  switching  station,  near  Los 
Angeles,  with  a  wire  extension  to  the  supervisory  dis¬ 
patcher’s  office.  An  intermediate  carrier-current  tile- 
phone  station  is  provided  at  Magunden  switching  center. 

Commercial  telephones  are  also  located  in  many  sub¬ 
stations  and  in  all  district  offices  and  stores  so  that  in 

*Bascd  on  "The  Communication  System  of  the  Southern  Cali¬ 
fornia  Edison  Company,  Ltd.,"  R.  B.  Ashbrook  and  F.  B.  Lao- 
little,  presented  at  the  Pacific  Coast  convention  of  the  A.I.li  E., 
September,  1930. 
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effect  an  in(le])en(lent  duplicate  telephone  system  is  avail¬ 
able  for  emergency  use  by  long-distance  calls  to  many 
strategic  points  on  the  system. 

W  ith  decentralized  dispatching  the  ojjeration  of  the 
system  is  less  dependent  upon  communication  than  was 
die  case  during  the  early  days  when  all  operations  were 
directed  from  a  central  dispatching  center.  Nevertheless, 
the  importance  of  good  communication  cannot  be  over¬ 
estimated.  Several  years’  experience  with  a  constantly 
improving  communication  system  has  demonstrated  that 
good  telephone  service  promotes  not  only  efficient  oper¬ 
ation  but  also  close  co-ojieration  between  departments, 
thus  making  it  jxissihle  to  render  the  highest  type  of 
service  to  the  consumer. 


T 

Promotional  Rates  Quicken 
Commercial  Pulse 

Graphic  demonstration  of  the  stimulating  effect  of  pro¬ 
motional  rates  on  residential  energy  consumption  over 
periods  of  years  was  given  at  the  recent  N.E.L.A. 
convention  by  Samuel  Ferguson,  president  Hartford 
Electric  Light  Company.  On  the  Hartford  system  the 
straight-line  meter  rate  prevailed  from  1916  through 
1921,  the  usage  remaining  practically  constant  except 
for  a  slight  decrease  during  the  war.  Following  the  es¬ 
tablishment  of  a  promotional  rate  in  1922,  the  energy 
consumption  jier  residence  customer  steadily  gained  until 
in  nine  years  it  has  more  than  doubled,  taking  the  1916 
figure  as  100  per  cent. 

That  these  gains  were  not  mere  coincidences  is  shown 
in  the  gains  of  two  other  companies,  “B”  and  “C,”  which 
established  promotional  rates  in  1925  and  1927  respec¬ 
tively.  The  rise  in  usage  began  soon  after  the  promo¬ 
tional  rates  went  into  effect,  and  gained  more  rapidly 
in  the  two  latter  cases  because  the  new  rates  when 
adopted  were  more  truly  promotional  in  form  than  when 
the  first  company  established  its  own  promotional  rates, 
and  because  in  the  case  of  the  maximum  increase  there 
was  no  gas  service  in  the  territory. 

Executives  must  be  convinced  of  the  value  of  low-rate 
domestic  business,  Mr.  Ferguson  pointed  out.  notwith¬ 
standing  the  fact  that  the  promotional  type  of  rate  has 
been  largely  accepted  in  form  by  the  industry.  The  per¬ 
missible  lowness  of  the  energy  comixment  is  not  fully 
realized  today,  but  it  must  be  appreciated  if  the  industry 
is  to  take  advantage  of  its  opportunities.  Fig.  2  shows  a 
24-hour  load  curve  of  25  moderate-sized  single  houses 
on  the  Hartford  system  served  by  a  15-kw.  transformer. 
The  curve  was  taken  for  the  day  of  maximum  peak 
covering  the  months  of  December  and  April.  The  hours 
of  maximum  load  were  midnight  and  noon,  and  the 
maximum  was  14  kw.  Among  these  25  customers  were 
utilized  twenty  refrigerators,  twenty  oil  burners,  ten 
ranges  and  six  water  heaters.  These,  together  with 
ligliting  and  miscellaneous  equipment,  brought  the  total 
connected  load  to  125  kw.  The  water-heating  service  was 
supplied  by  large  clock-controlled  storage  tanks.  The 
water-heating  load  is  shown  in  the  lower  part  of  the 
chart.  The  clocks  switch  on  the  load  at  1 1  p.m.  and  the 
thermostats  cut  it  off  from  2  a.m.  to  7  a.m.  according 
to  requirements.  In  one  house  the  day  make-up  unit 
canv*  on  for  tw'o  half-hour  periods. 


Fig.  1 — Rapid  increase  in  household  usage  follows 
adoption  of  promotional  rates 


The  average  rate  ])aid  by  the  whole  group  is  3.7  cents 
per  kilowatt-hour  for  1.800  kw.-hr.  per  annum,  or  an 
average  of  $5.55  per  customer  per  month.  The  revenue 
for  the  group  as  a  whole  is  $120  per  kilowatt-year.  In 
April  the  bills  of  the  individual  customers  ranged  from 
$2.20  for  23  kw.-hr.  to  $13.50  for  522  kw.-hr.  For 
the  more  common  intermediate  use  of  about  200  kw’.-hr. 
j)er  month  the  bill  is  about  $8,  or  4  cents  per  kilowatt- 
hour.  At  present  the  excess  revenue  from  the  liberal 
user  is  needed  to  compensate  for  the  losses  incurred  in 
serving  a  great  number  of  small  customers  below  cost, 
but  as  the  relative  percentage  of  the  latter  decreases, 
there  will  l)e  room  for  still  lower  prices  for  load  factors 
of  this  nature  in  the  domestic  field.  “If  we  are  going 
to  do  the  job  and  give  complete  home  service,  we  must 
do  it  in  a  big  way,’’  said  Mr.  Ferguson.  “It  will  take 
forever  if  we  plod  along  selling  a  range  here  and  a  water 
heater  there,  while  our  customers  are  getting  restless 
and  talking  about  what  they  could  enjoy  at  Ontario 
prices,  when  all  the  time  it  is  within  our  |X)vver  to  elec¬ 
trify  their  homes  at  so  reasonable  an  operating  cost  as 
completely  to  meet  their  requirements.” 
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Fig.  2 — Twenty-five  homes  with  heavy-duty  service 
partially  adopted  earned  a  rate  of  3.7  cents 
per  kilowatt-hour 

Diversity  is  improved  throuRh  use  of  controlied  off-peak 
water  heating. 
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Dust-Proof  Equipment 

Cuts  Substation  Costs  25  per  Cent 


By  JOSEPH  T.  WAUGH 

Allcnltwn,  l\i. 


Gritty  dust  accounts  for  50  per  cent  of  the 
maintenance  cost  for  transformer  stations  located 
in  a  dusty  atmosphere.  In  overcoming  this  a  com- 
])any  with  nation-wide  activities  also  realized  savings  of 
from  20  to  31  jier  cent  of  the  initial  construction  cost 
hy  utilizing  dust-proof  equij)ment  in  place  of  an  inclosed 
dust-proof  station.  A  150-kva.,  2, 200/440- volt,  three- 
phase  transformer  station  following  the  new  plan  costs 
$2,000.  including  i)rotective  oil  circuit  breaker,  high  and 
low  tension  junction  boxes  and  connections,  whereas  the 
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old  style  design,  involving  transformers  i«  a  dust-proof 
room,  costs  $2,900  for  the  same  plant  service.  Moreover 
the  dust-proof  room  itself  takes  up  valuable  manufactur¬ 
ing  space  or  requires  outside  construction,  while  the  dust- 
])roof  equipment  requires  a  minimum  ground  area,  and 
this  plan,  whether  indoors  or  out,  permits  operation 
even  though  virtually  "snowed  under"  with  dust. 

The  ])orcelain  equipment  within  the  inclosed  room 
must  he  cleaned  and  the  transformer  oil  filtered  at  least 
twice  a  yeai?  whereas  there  are  a  number  of  dust-]:)ro()f 
e(|uipment  stations  that  have  successfully  operated  stv- 
eral  years  without  any  attention  whatsoever.  Future 
requirements  can  he  ])rovided  for  hy  originally  installing 

maximum  size  single-conduc¬ 
tor  cables  and  the  trans¬ 
former  substitution  made  as 
Open  station  with  dustproof  required. 

equipment  X'ariations  of  the  dust- 

Left — Transformers  and  junction  boxes  prOof  iliclosecl  Station  rest  in 

renuA^m  transformer  manner  of  introducing 

Below,  left  —  Removable-link  discon-  the  high-teusioii  feeders  and 

necting-tyi)e  junction  box  for  high-  r  „  cnfefv  >;\vitrli 

tension  side.  Cinder-fill  facilitates  wet  installing  a  saiety  StMlCll 

weather  maintenance.  or  low-teiision  oil  circuit 

Below,  right— Junction  boxes  on  con-  breaker  on  of  the  oiit- 

crete  base  under  transformers.  Trans-  oreaKCr  OR  tat  11  OI  I  lie  Olll 

former  removable  after  taking  out  goillg  low-teiisioil  feeders. 

fence  section.  cQnipjjrisoil  a  slicct  Steel 

--■f»  [n  '  -  ■  junction  box  is  u.sed  for  the 

!  «  I  indoor  station  and  a  similar, 
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connection  of  variable  length  is  omitted  in  the  cost  data, 
since  the  comparison  is  based  on  similarly  located 
stations. 

If  it  is  convenient  to  locate  the  station  against  an  inside 
or  outside  building  wall,  then  single-conductor  high- 
tension  transformer  leads  are  run  directly  from  the  oil 
circuit  breaker,  the  rear  fence  is  eliminated  and  both 


Table  I — Comparative  Costs  for  130-Kva.  Industrial 
Substation 

Dust-Proof  Station  vs.  l)\ist-Proof  Equipment. 

60  Cycles,  2,200/  460  \ Olts 


sides  are  shortened,  thus  increasing  the  percentage  sav¬ 
ing  for  the  dust-proof  equipment  over  the  other  type. 
An  isolated  station  requires  a  weather-proof  high-tension 
oil  circuit  breaker  located  on  tbe  high  side  in  front  of  the 
left-hand  transformer,  permitting  the  removal  of  the 
transformer  through  the  side  fence. 

Standard  distribution  transformers  are  available  with 
subway  covers  and  cable  entrances  consisting  of  brass 
tubing  with  a  right  and  left  hand  threaded  coupling.  This 


Dust-Proof  Station  Costs 

3  50-kva.  pole-type  distri¬ 
bution  transformers . $  1,033. 00 

I  Hiidi-tension  oil  circuit 
bleaker  with  conduit  box.  90. 00 

I  Ix)w-tension  junction  box, 

complete .  25.00 

75ft.  I/e  No.  8  2.500-volt 
rubber-insulated  cable.  .  .  3.00 

100  ft.  I  'c  No.  2/0  600-volt 
rubber-insulated  cable. . .  8.00 


Dust- Proof-Equipment 
3  50-kva.  subway-type 

transformers  with  cable 

connectors . $  I 

I  HiKh-tension  oil  circuit 

breaker . 

I  .function  box,  hif;h  ten¬ 
sion . . 

I  Low-tensionjunctionbox, 

complete . 

60  ft.  l/c  No.  8  2,300-volt 


Total . $2,000.00 


Savins  in  usins  dust-proof  equipment .  $900.00 

.Savins,  per  cent  .  31 


Table  II — Comparative  Costs  for  600-KVA.  Industrial 
Substation 


Dust-Proof  Station  Costs 

3  200-kva.  pole-type  dis¬ 
tribution  transformers  $2,269.00 
I  Hich-tension  oil  circuit 
breaker  with  conduit  box  90  00 

I  Low  -tension  j  unction  box .  30.00 

75  ft.  I/e-I/O  2,500-volt 
rubber-insulated  cable  .  7.00 

IM  ft.  l/c.  750,000-oirc. 

mil.,  600-volt  cable .  31.00 

♦Oft.  3Uin.  conduit .  30  00 

15  ft.  2pin.  conduit .  8  00 

30ft.  I J-in.  pipe  railing. ..  .  7.00 

larious  condulets,  covers 

»nd  pipe  fittings .  80  00 

broundiiiK  equipment .  50.00 

Ligbtim;  complete .  85  00 

Labur  e\cept  structure .  200  00 

Excavation .  20  00 

Dmiidation .  240  00 

“^uiierstructure .  1,040.00 

$4,187  00 

Paintiiiu  and  miscellaneous  4 1  3 . 00 
Total  cost . $4,600  00 


•■Future  feeaters. 


jfgofng  L 
feeofers,. 


10  ft.  3-in.  conduit . 

6 

00 

varnished-cambric  leaded 

5  ft.  2j-in.  conduit . 

3 

00 

cable . 

4.00 

35  ft.  IJ-iii.  conduit . 

6 

00 

60  ft.  1  'v.  No.  2  600-volt 

Various  condulets,  covers 
and  pipe  fittings . 

40. 

00 

varnislie<l-<-ambric  leaded 
I’able . 

6.00 

Grounding  equipment . 

45 

00 

6  Cable  connectors  for  l/c 

.s 

85 

00 

.No.  2  . 

5.00 

Labor  except  structure . 

150 

00 

(iroundinu  eipiipment . 

25.00 

Excavation . 

20 

00 

Electrical  labor . 

75.00 

Foundations . 

220 

00 

Excavation  . 

10  00 

Superstructure . 

890 

00 

Concrete  foundation  and 

_  >.. 

curb . 

140  00 

$2,624 

00 

Cinders  . 

5.00 

Painting  and  miscellaneous. 

276 

00 

Fence  complete . 

82.00 

I 

Total  cost . 

$2,900 

00 

$1,870  00 

1 

Painting  and  miscellaneous. 

130  00 

Dust-Prcxif  Equipment  Costs 
3  200-kva.  subway-tyjie 

traiisformers  with  cable 

connectors . $2,699.  00 

I  lliKh-teiision  oil  circuit 

breaker .  75.00 

I  Hisjh-tension  junction  box  244  00 

I  Low-tensionjunctionbox  40  00 

60  ft.  l/c- 1/0,  2,500-volt 
lead-covered,  varnished 

cambric  cable .  11.00 

60  ft.  l/c,  600,000-circ. 

mil.,  600-volt  cable .  33.00 

6  cable  connei'tors  for  I  /c, 

600,000-circ. mil.  cable...  10.00 

GroundiiiK  eipiipment .  25.00 

Electrical  labor .  85.00 

Excavation .  10.00 

Concrete  foundation  and 

curb .  140.00 

Cinders .  5.00 

Fence  complete .  82.00 

$3,459  00 

Paintiiif!  and  miscellaneous.  241 .00 

Total  . $3,700.00 
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SaviiiK  in  usins  dust  pnxjf  eipiipment . 
ivinc,  per  cent, . 


Wiring  for  dustproof  equipment 

Only  one  lead  crossing  involved  between  transformers  and 
high-tension  juiution  bo.x 


coupling  permits  screwing  a  cable  connector  into  the 
lower  end ;  belling  tbe  lead  sbeatb  of  tbe  cable  makes  a 
watertight  and  dust-proof  removable  entrance.  The 
cable,  with  sheath  removed,  is  then  fed  through  the  tub¬ 
ing  and  connection  made  to  the  terminal  board.  Thus 
tbe  porcelain  insulators,  habitual  dust  collectors,  are 
eliminated.  T  f  the  box  is  located  horizontally  the  cross¬ 
over  of  one  transformer  lead  is  eliminated,  but  the  width 
of  the  station  is  then  increased  by  several  feet,  although 
the  cost  is  almost  tbe  .same  in  either  case. 

Tbe  investment  in  heavy  cables  and  the  hysteresis  and 
eddy  current  losses  are  tbe  limiting  factors  of  the  dust- 
proof  equipment  station,  since  brass  low-tension  junction 
bo.xes  are  reciuired  with  transformers  above  200  kva. 
individual  rating,  and  this  considerably  reduces  the  sav¬ 
ings  encountered.  Therefore,  it  is  economical  to  use  this 
design  for  all  stations  in  dusty  locations  from  75  to  (/K) 
kva.  capacity.  Com])arative  costs  for  1 50-kva.  and  600- 
kva.  dust-proof  e(|uipnient  and  dust-proof  statifMis  are 
shown  in  Tables  1  and  II,  respectively. 
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The  Ultraviolet  Situation 

To  the  Editor  of  the  Electrical  World: 

The  editorial  on  the  ultraviolet  situation  in  the  Elec¬ 
trical  World,  June  27  issue,  seemed  to  me  to  imply 
that  the  claim  of  henetits  to  he  derived  from  ultraviolet 
were  either  exaj'gerated  (jr  unfounded.  1  do  not  believe 
you  intended  it  so.  although  you  are  correct  in  your 
statement  that  "It  is  well  to  place  every  jiossihle  curative 
means  in  the  hands  of  biologists  and  men  of  medicine 
to  experiment  with." 

'I'liat  is  exactly  what  is  being  done  in  the  case  of 
ultraviolet.  I'he  experiments  are  being  made  on  chickens 
aiul  mice,  the  method  which  has  been  so  productive  in 
other  fields  of  medicine.  'I'he  fact  that  ultraviolet  has 
already  jinjved  henelicial  in  experiments  on  children 
sulTering  from  rickets  represents  commendable  jirogress. 

ICach  new  development  of  light  was  met  with  a 
reactiiaiary  clamor.  But  no  engineer  would  say  that 
our  ])resent  system  of  lighting  13  ]x:rfect.  If  the  natural 
])roperties  of  sunlight  can  he  simulated  more  nearly  in 
the  home,  it  would  seem  that  we  are  showing  progress. 

I  was  ])resent  when  a  client  reijnested  a  lighting 
engineer  to  install  ultraviolet  in  the  nursery  of  his  liome. 
The  engineer’s  answer  was  that  the  jirospect  should  go 
to  his  ])hysician  and  get  a  prescrijition  stating  the  amount 
of  ultraviolet  by  weight  that  it  was  safe  for  his  children 
to  have. 

I  believe  that  responsible  comjianies  experimenting 
with  ultraviolet  are  taking  due  precautions  to  get  all 
possible  co-operation  from  (jualified  biologists. 

As  a  rule,  their  statements  have  been  con.servative. 
and  T  believe  that  they  de.serve  the  sympathetic  and 
unselfish  encouragement  of  the  entire  electrical  industry 
in  their  efforts  to  provide  better  lighting. 

JOSKPH  HENRY  O’NEIL. 

t'lyude  -Won  Lights,  liu'., 

XVw  York  ('ity. 


Engineer’s  License,  Plumber’s  License 
and  Dog’s  License 

To  the  Editor  of  the  Fj.ectrical  W’orld: 

I  was  very  much  amused  by  your  editorial  in  today’s 
issue  on  engineers’  licenses  and  the  e.xaggerated  im- 
jiortance  that  you  attribute  to  them.  I  have  had  one  since 
they  were  started  in  the  state  of  Xew  York.  I  believe 
that  I  ])aid  $25  for  it ;  since  then  I  have  been  ])aying 
$1  a  year.  I  was  even  induced  to  acquire  a  seal,  which 
I  supposed  would  put  me  on  a  par  with  those  great  men 
who  are  known  as  notaries  jmhlic  or  commissioners  of 
deeds.  1  have  been  actually  engaged  in  engineering 
through  all  these  years  and  1  have  yet  to  find  out  what 
to  do  with  that  license.  1  doubt  very  much  if  it  raises 
the  standard  of  an  engineer.  On  the  contrary,  it  lowers 
it :  it  puts  him  on  a  par  with  the  possessor  of  a  plumber’s 
license  or  a  dog’s  license. 


If  a  man  puts  P.E.  after  his  name  it  is  known  at  once 
that  he  didn’t  graduate  and  has  no  engineering  degree. 
Will  the  editor  kindly  tell  me  if  he  is  the  proud  posses'-ur 
of  a  license  and  what  he  does  with  it  ? 

New  York.  M.  M.  SAMUELS. 

If  the  editor  were  engaged  111  engineering  practice  he  would 
have  a  license,  he  would  deplore  the  present  status  of  registration, 
he  would  conspire  to  elevate  its  public  significance  and  profes¬ 
sional  import  and  hope  by  this  route  to  lift  engineering  practice 
out  of  trade  levels  into  professional  respect. — Editor. 


Simulated  Sun  light  Is 
Something  Else  Again 


To  the  Editor  of  the  Electrical  World: 

I  am  very  much  interested  in  the  editorial  on  page  1210 
of  the  June  27  issue  of  the  Electrical  World.  \\’e  feel 
that  a  great  deal  of  the  confusion,  misrepresentation, 
overemphasis  and  fear  in  this  whole  subject  of  ultra¬ 
violet  irradiation  comes  from  the  stressing  of  the  ultra¬ 
violet  feature  rather  than  the  attempt  to  reproduce 
sunlight. 

The  .stressing  of  the  ultraviolet  portion  of  sunlight 
is  conqiarahle  to  the  stressing  of  the  caffeine  content  of 
coffee.  Ber.sonally,  I  want  my  coffee  with  the  caffeine 
in  it,  hut  I  am  not  so  sure  that  I  care  to  take  caffeine 
in  allopathic  doses.  Somewhat  the  same  situation  exists 
with  regard  to  sunlight.  (lood  sunlight  contains  its 
projier  amounts  and  ({ualities  of  ultraviolet  light,  hut  to 
.stress  tho.se  qualities  and  siqqily  some  wavelengths  nut 
found  in  sunlight  seems  to  me  to  he  placing  the  emphasi; 
in  the  wrong  place. 

In  the  general  promotion  of  health,  it  is  not  quackery 
nor  commercialism  to  emphasize  the  value  of  sunshine  as 
one  of  the  most  inqiortant  factors.  ICven  though  there 
has  not  yet  been  sufficient  investigation  of  the  value  to 
health  from  the  visible  and  heating  rays  of  sunlight,  suffi¬ 
cient  investigations  have  been  conducted  to  indicate  that 
these  rays  also  jiroduce  certain  biological  stimulations 
which  are  henelicial  to  health. 

Unfortunately,  the  medical  ])rofes.sion  as  a  ])rofession 
has  neglected  the  use  of  sunliglit  for  a  great  many  years. 
])ossihly  due  to  the  ease  with  which  quacks  can  take  it  up 
and  u.se  it.  Recently,  biologists  have  begun  to  make  a 
more  intensive  study,  and  1  believe  that  it  will  he  from 
them  that  we  get  the  correct  answers  as  to  the  effects 
of  sunlight  with  or  without  ultraviolet  rays  shorter  than 
3,100  Angstrom  units  and  jierhajis  due  regard  will  he 
given  to  those  rays  shorter  than  2,0(X)  .Angstrom  units 
which  are  not  found  in  sunlight  after  it  tilters  through 
the  atmos])here. 

In  the  meantime,  if  is  the  belief  of  many  ])ronunent 
])hysicians  that  manufacturers  should  spend  their  efforts 
to  reproduce  the  wliole  of  sunlight  rather  than  specific 
portions  of  it.  and  it  is  in  this  direction  that  we  have 
sjient  much  of  our  energies  in  the  National  Carbon  Coni- 
])any,  although  we  have  also  jiroduced  carbons  capable  ot 
generating  unusually  large  amounts  of  the  shorter  wave 
ultraviolet  radiation  where  such  radiation  may  he  useful 
jjarticularly  in  jihotochemistry  for  industrial  processes. 

E.  A.  WILLIFORD, 


.Xatioiial  I'arboii  rDinpaiiy, 
Cleveland,  Ohi<< 


.MaiiaKei’  Carbon  Sales  Oivisuiti. 
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Men  or  the  Industry 


j.  J.  Molyneaiix  New  Vice- 
President  in  Minneapolis 

John  J.  AIolyneaux,  who  was  recently 
elected  vice-president  and  treasurer  of 
the  Northern  States  Power  Company, 
has  taken  an  active  part  in  the  develop¬ 
ment  of  utility  accounting  and  has 
always  been  deeply  interested  in  ac¬ 
counting  and  financial  matters  of  the 
Byllesby  organization.  On  January  1, 
1917.  he  entered  the  employ  of  the 
Byllesby  organization  as  supervising 


auditor  of  the  Oklahoma  Gas  &  Electric 
Company  and  other  Southern  proper¬ 
ties.  Nine  months  later  he  was  trans¬ 
ferred  to  the  Northern  States  Power 
Company  of  Minneapolis  as  treasurer 
and  occupied  that  position  until  his  re¬ 
cent  promotion. 

Mr.  Molyneaux  was  born  in  Chicago 
and  received  his  A.B.  degree  at  the 
Christian  Brothers  College  of  St.  Louis. 
Mo.  His  early  business  experience  was 
obtained  in  the  banking  field. 

T 

Dr.  M.  Luckiesh  and  P'r.ank  K. 
Moss  of  the  lighting  research  laboratory 
of  the  General  P'lectric  Company  in 
Cleveland  received  the  gold  medal  of 
the  Distinguished  Service  Foundation 
of  Optometry'. 

• 

Ll’ki;  Ellis,  formerly  connected,  with 
the  Pennsylvania  W  ater  &  Power  Com- 
pany,  and  more  recently  associated  with 
the  Public  .Service  ('ommission  of 
Maryland,  has  been  appointed  associate 
engineer  in  the  Department  of  Public 
'G)rks,  Baltimore.  Mr.  Ellis  has  been 


assistant  chief  engineer  of  the  Public 
Service  Commission  for  a  number  of 
years  and  for  about  a  two-year  period 
acted  as  chief  engineer.  In  his  new 
position  he  will  have  charge  of  public 
service  corporation  work  in  the  depart¬ 
ment. 

• 

D.  H.  Hannon,  manager  of  the 
Georgia  Power  Company  at  Reynolds, 
has  been  transferred  to  Tifton. 


W^.  F.  Raber,  who  has  been  vice- 
president  and  general  manager  of  the 
San  Diego  Consolidated  Gas  &  Elec¬ 
tric  Company  since  1924,  was  elected 
president  of  that  utility  at  a  meeting  of 
the  board  of  directors. 

• 

O.  T.  Johnson,  Jr.,  member  of  the 
Los  Angeles,  Calif.,  Board  of  W^ater  and 
Power  Commissioners  since  May,  1930, 
has  resigned.  The  appointment  of  Mr. 
Johnson  to  the  commission  immediately 
followed  the  resignation  from  the  board 
of  Harlan  G.  Palmer,  Hollywood  news¬ 
paper  publisher.  At  the  time  of  his 
appointment  Mr.  Johnson  was  a  member 
of  the  board  of  directors  of  the  Met¬ 
ropolitan  W'ater  District  of  Southern 
California.  He  resigned  from  the  dis¬ 
trict  board  to  accept  the  appointment  of 
Mayor  Porter  to  the  municipal  water 
and  power  board. 

• 

Edward  J.  Mehren,  vice-president 
of  the  McGraw-Hill  Publishing  Com¬ 
pany,  Inc.,  has  been  elected  president 
of  the  Portland  Cement  Association  and 
will  devote  his  whole  time  to  the  posi¬ 
tion.  Mr.  Mehren’s  career  in  engineer¬ 
ing  and  publishing  extends  over  a  period 
of  24  years.  Born  in  Chicago,  after  his 
graduation  from  the  University'  of  Illi¬ 
nois  in  1906,  he  entered  the  employ  of 
the  Chicago,  Milwaukee  &  Puget  Sound 
Railway.  In  1907  he  became  associate 
editor  of  the  Engineering  Record,  which 
in  1918  merged  with  Engineering  News 
to  form  Engineering  Neu's-Rccord,  and 
Mr.  Mehren  was  named  editor.  .At  the 
same  time  he  was  elected  vice-president 
of  the  McGraw-Hill  Publishing  Com¬ 
pany  and  in  1921  he  also  became  chair¬ 
man  of  the  editorial  board.  In  1923 
Mr.  Mehren  was  promoted  from  the 
editorship  of  Engineering  News-Record 
to  the  position  of  editorial  director  of 
the  McGraw-Hill  company.  In  192^). 
on  the  absorption  by  the  AIcGraw-Hill 
company'  of  the  publications  of  the 
A.  \V.  Shaw  Company  of  Chicago,  Mr. 
Mehren  was  transferred  to  Chicago  as 
resident  vice-president  in  charge  of  the 
m.'ig.izines  published  in  that  city. 


P.  M.  Parry  Heads  Northwest 
Association 

P.  M.  P.XRRY,  who  was  elected  presi¬ 
dent  of  the  Northwest  Electric  Light 
and  Power  Association,  as  announced 
in  the  news  department  of  this  issue  of 
the  Electrical  World,  has  been  vice- 
president  and  commercial  manager  of 
the  Utah  Power  &  Light  Company  for 
the  past  two  years.  He  has  been  one 
of  the  indefatigable  workers  for  the 
best  interest  of  the  electrical  industry  in 


that  section  of  the  country,  where  he 
was  born  and  educated. 

Mr.  Parry  was  born  in  Ogden,  Utah, 
and  received  his  early  education  in  the 
schools  of'  that  city.  He  entered  the 
public  utility  field  in  1904  when  he  be¬ 
came  an  employee  of  the  Utah  Light 
&  Railway  Company  in  his  native  city. 
His  work  even  that  far  back  was  along 
the  lines  of  accounting.  In  1911  he  was 
named  treasurer  of  the  Merchants  Light 
&  Power  Company  and  remained  in 
that  position  until  that  property  was 
included  in  the  consolidation  of  a  num¬ 
ber  of  companies  to  form  the  Utah 
Power  &  Light  Company.  He  then  was 
appointed  manager  of  the  Ogden  divi¬ 
sion,  and  after  occupying  that  office  for 
seven  years  was  promoted  to  the  com¬ 
mercial  managersliip.  He  assumed  the 
duties  of  vice-president  in  the  summer 
of  192<). 

T 

J.  D.  Ross,  dismissed  as  superinten¬ 
dent  of  Seattle’s  municipal  lighting  de¬ 
partment  on  March  9  by  Mayor  Frank 
Edwards  and  returned  to  that  position 
on  July  14,  following  the  recall  of  Mayor 
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Edwards,  has  been  named  chairman  of 
the  Board  of  Public  Works  by  Robert 
H.  Harlin,  former  Councilman,  named 
Mayor  by  the  City  Council  to  complete 
Edwards’  term. 

• 

E.  D.  Madden  has  been  appointed 
service  manager  of  the  Delco  Products 
Corporation,  Dayton,  Ohio.  Mr.  Mad¬ 
den  has  been  identified  with  that  corpo¬ 
ration  for  the  past  seven  years. 


Paul  Tysinger,  for  several  years 
connected  with  the  sales  department  of 
the  W'^inston-Salem  branch  of  the  South¬ 
ern  Public  Utilities  Company,  has  be¬ 
come  a  member  of  the  lighting  service 
department. 

• 

Thomas  S.  Burns,  formerly  hydro¬ 
electric  engineer  with  the  Power  Cor¬ 
poration  of  New  York,  has  been  ap¬ 
pointed  sesior  engineer  in  the  United 
States  service  with  headquarters  at 
Huntington,  W.  Va.  In  his  new  position 
he  will  have  charge  of  navigation, 
water  power  and  flood  studies.  Mr. 
Burns  is  a  graduate  of  the  University 
of  Wisconsin. 

• 

H.  E,  M.  Kensit,  who  has  spent 
fifteen  years  in  the  Dominion  Civil 
.Service,  is  retiring  August  1  to  enter 
private  practice.  After  a  number  of 
years  on  investigating  work  in  Canada 
and  the  United  .States  and  on  construc¬ 
tion  work  in  Canada  for  Messrs.  Smith, 
Kerry  &  Chace  of  Toronto.  Mr.  Kensit 
was  appointed  to  the  then  water-power 
branch  of  the  Department  of  the  Interior 
to  investigate  and  report  upon  the 
financial  and  engineering  aspects  of 
special  water  and  fuel  power  problems. 
He  made  a  detailed  investigation  of  the 
.South  .Saskatchewan  water  supply  di¬ 
version  project  and  an  exhaustive  report 
on  the  interests  dependent  on  Winnipeg 
River  power  for  evidence  to  put  before 
the  International  Joint  Commission  in 
the  Lake  of  the  Woods  reference.  Fol¬ 
lowing  discharge  from  military  service, 
he  represented  the  Dominion  water- 
power  branch  on  the  water-power 
resources  committee  of  the  British  Gov¬ 
ernment  and  on  the  water-power  com¬ 
mittee  of  the  conjoint  Board  of  .Scien¬ 
tific  Societies  in  London.  England.  On 
returning  to  Canada  he  made  s|)ecial 
>tiuiies  of  the  power  situation  in  Win¬ 
nipeg  and  in  Calgary  and  took  an  active 
j)art  in  the  preparation  of  the  Dominion 
water-power  regulations.  More  re¬ 
cently  he  has  made  studies  of  the  power 
demand  and  duration  of  water-power 
resources  in  the  .St.  Lawrence  and  Great 
Lakes  Basin  and  other  large  areas.  Mr. 
Kensit  is  a  member  of  the  Engineering 
Institute  of  Canada,  of  the  .Association 
of  Professional  Engineers  of  Ontario 
and  of  the  American  Institute  of  Elec¬ 
trical  Engineers. 


OBITUARY 


/oi?n  N.  Carlisle 


John  N.  Carlisle,  president  of  the 
Northern  New  York  Utilities,  Inc., 
whose  death  was  announced  in  the  July 
25  issue  of  the  Electrical  World,  was 
an  officer  of  many  other  Niagara  Hud¬ 
son  companies  and  a  distinguished 
leader  in  state  affairs.  He  was  a 
brother  of  Floyd  L.  Carlisle,  chairman 
of  the  board  of  Niagara  Hudson  Power 
Corporation,  and  has  been  associated 
with  him  from  the  first  in  the  organiza¬ 
tion  of  utility  systems  in  northern  New 
York.  Mr.  Carlisle  achieved  distinctive 
leadership  in  business  life  as  well  as  in 
public  service.  He  was  born  at  Preble, 
Cortland  County,  in  1866.  removing  to 


Watertown  with  his  parents  when  a  boy. 
He  chose  a  legal  career  and  was  ad¬ 
mitted  to  the  bar  in  1889,  eventually 
forming  a  partnership  with  his  younger 
brother,  Floyd. 

He  early  began  his  career  in  public 
life  as  city  attorney  in  1891-92  and  as  a 
member  of  the  Board  of  Education  from 
1901  to  1904.  His  career  in  state  affairs 
covered  a  i)eriod  of  40  years  or  more. 
As  state  Highway  Commissioner  from 
1913  to  1915  he  was  responsible  for  the 
comi)lete  reorganization  of  that  depart¬ 
ment,  completed  sy.stem  of  roads 
throughout  the  northern  section  of  the 
state  and  brought  about  large  economies. 
In  1919  he  was  selected  to  investigate 
the  city  affairs  of  Albany. 

When  Floyd  L.  Carlisle  and  his  as¬ 
sociates  organized  the  Northern  New 
York  L’tilities,  Inc.,  in  1920,  John  N. 
Carlisle  was  selected  to  head  the  cor¬ 
poration,  and  he  continued  as  active 
head  when  that  important  group  became 
a  member  of  the  Niagara  Hudson 
System.  His  other  utility  affiliations  in¬ 
cluded  membership  in  the  Black  River 


regulating  board,  president  of  the  Power 
Corporation  of  New  York  and  director 
of  the  Mohawk  Hudson  and  North¬ 
eastern  Power  Corporations.  He  was 
also  a  director  of  the  St.  Regis  Paper 
Company  and  the  Northern  New  York 
Trust  Company.  Reforestation  and 
water  storage  were  two  of  his  major  in¬ 
terests,  and  he  furthered  them  as  vice- 
president  of  the  New  York  State  Con¬ 
servation  Association  and  president  of 
the  Empire  State  Forest  Products  As¬ 
sociation. 

T 

Arthur  L.  Church,  mechanical  en¬ 
gineer,  who  was  secretary  of  the  Bald¬ 
win  Locomotive  Works,  died  recently, 
of  heart  disease,  at  the  Pennsylvania 
Hospital,  Philadelphia,  in  his  seventy- 
third  year.  Mr.  Church  had  been  af¬ 
filiated  with  the  Baldwin  company  since 
1886.  He  was  a  trustee  of  the  Moore 
School  of  Electrical  Engineering. 

• 

Robert  N.  Parrett,  81  years  old.  well 
known  in  public  utility  circles  in 
Indiana,  died  recently  at  his  home  at 
Princeton,  Ind.  A  native  of  Evansville, 
in  1890  he  purchased  an  interest  in  the 
Princeton  Tdght  &  Power  Company, 
then  a  small  enterprise  in  which  L.  J. 
Rothschild  and  William  R.  Skelton  were 
the  operators.  He  moved  to  Princeton 
the  next  year  and  resided  there  up  to 
his  death.  He  immediately  took  an 
active  interest  in  the  affairs  of  the 
light  company  and  in  1893  the  company 
was  incorporated  with  a  capital  stock 
of  $100,000.  He  continued  as  the 
active  head  of  this  company  until  it  was 
sold  to  the  Public  Service  Company  of 
Indiana  some  few  years  ago.  He  was  a 
banker  and  was  interested  in  many 
other  enterprises  in  Princeton. 

• 

Willis  Edward  Hai.l,  retired  con¬ 
sulting  engineer,  died  July  25  in  Phil¬ 
adelphia,  his  native  city.  Mr,  Hall  was 
71  years  of  age.  A  pioneer  in  the  field 
of  steam  railroad  electrification  and  an 
inventor  of  some  note,  he  had  to  his 
credit  the  invention  of  the  Hall  auto¬ 
matic  control  for  return  system  of  steam 
heating,  now  in  practically  universal 
use,  and  other  devices  and  methods  re¬ 
lating  to  mechanical  engineering.  After 
leaving  the  University  of  Pennsylvania 
he  passed  a  year  in  the  designing  de¬ 
partment  of  the  Baldwin  Locomotive 
W'^orks  and  then  went  to  the  shops  of 
the  Pennsylvania  Railroad  in  Altoona, 
and  later  to  the  Niles  Tool  Works.  In 
1902  Mr.  Hall  established  a  consulting 
practice  in  New  York,  but  retired  after 
ten  years.  He  was  a  member  of  the 
American  Society  of  Mechanical  Engi¬ 
neers  and  a  life  member  of  the  His¬ 
torical  Societv  of  Pennsvlvania. 
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Financial  and  Statistical  News 


Dullness  characterized  the  early  days  of  the  market  this 
week,  with  the  speculative  element  refraining  from  activity 
while  awaiting  action  on  United  States  Steel  dividend.  Trad¬ 
ing  was  confined  to  small  volume  and  price  movements  all  along  the 
line  were  decidedly  unimportant. 

- Although  the  prices  of  utilities’  stocks  declined  moder¬ 
ately,  as  a  group  they  showed  a  somewhat  firmer  tone  than  the 
industrials,  after  the  announcement  of  the  reduction  of  the  U.  S. 
Steel  dividend.  Industrials  broke  sharply. 


T  T  T 


Dividend  Announcements  depreciation  of  the  peseta,  action  on 

the  common  dividend  will  be  deferred 
Directors  of  the  Brazilian  Traction,  until  next  December,  The  payment. 
Light  &  Power  Company,  Ltd.,  have  de-  which  was  due  to  be  declared  in  June, 
dared  a  quarterly  cash  dividend  of  25  has  been  postponed, 
cents  per  share  on  the  issued  ordinary 

shares  of  no-par  value,  payable  Septeni-  Y 

her  1  to  holders  of  record  July  31. 


New  England  Merger 
Is  Completed 

Merger  of  .\ctivities  of  Charles  H. 
Tenney  &  Company  in  the  public  utility 
field  with  those  of  the  New  England 
Power  Association,  which  was  an¬ 
nounced  June  20,  has  now  been  com¬ 
pleted,  according  to  President  Frank  D. 
Comerford  of  the  association.  A  large 
percentage  of  the  voting  trust  share¬ 
holders  of  the  North  Boston  Lighting 
Properties  have  exchanged  their  cer¬ 
tificates  for  shares  of  Massachusetts 
Power  &  Light  Associates.  In  order  to 
enable  the  remaining  certificate  holders 
to  take  advantage  of  the  exchange  offer 
the  time  has  been  extended  to  August  22. 
An  exchange  offer  will  be  made  to 
holders  of  undeposited  common  and 
preferred  shares. 

T  T 


Previously  the  company  made  quarterlv 

.fanhMions  of  2  p.r  cent  cad,  on  HistOMCal  CoSt  Falf  BaSC 


Common-Stock  dividend  was  resumed 
by  New  Orleans  Public  Service,  Inc., 
when  the  directors  recently  declared  a 


If  Above  Reproduction  Cost 


dividend  of  56J-  cents  per  share  on  the 
common  stock,  no-par  value,  payable 
July  1  to  holders  of  record  June  16.  The 
company  had  paid  regular  dividends  of 
this  amount  each  quarter  from  1925  to 
and  including  July  1,  1929. 

Directors  of  the  Old  C'olony  Light  & 
Power  Associates  have  declared  a  quar¬ 
terly  dividend  of  60  cents  per  share  on 
the  common  stock,  no-par  value,  and  the 
regular  quarterly  dividend  of  $1.50  per 
share  on  the  preferred  stock,  both  pay¬ 
able  July  2  to  holders  of  record  June 
If^.  Previously  the  company  made  reg¬ 
ular  quarterly  distributions  of  70  cents 
per  share  on  the  common  stock. 

Directors  of  the  Eastern  States  Power 
Corporation  have  voted  to  omit  the 
quarterly  dividend  which  ordinarily 
would  have  become  payable  about 
August  1  on  tbe  class  B  common  stock 
of  nn-par  value.  From  February,  19.30, 
to  and  including  May,  1931,  a  f|uartcrly 
distribution  of  25  cents  per  share  was 
made  nti  this  issue. 

Directors  of  the  Peoples  Light  & 
Power  Uorporation  have  voted  to  defer 
tbe  regular  quarterly  dividends  due 
August  1  on  the  $7,  $6.50  and  $6 
cumulative  preferred  stocks,  no-par 
'alue.  The  last  quarterly  payment  on 
these  issues  of  stock  was  made  on 
%  1.  1931. 

Barcelona  Traction.  Light  &  Power 
Company.  Ltd.,  announces  that  in  view 
of  the  unsettled  conditions  in  Spain  and 


By  PAGE 

Vice-President  i'ord, 

PRESENT  prices  of  construction 
materials  are  causing  .some  concern 
in  presenting  rate  ca.ses.  Copper  at 
8  cents  is  quite  different  from  the  pre¬ 
war  16-cent  average  aiul  recent  prices 
above  20  cents. 

During  the  period  when  reproduction 
new  valuations  were  consistently  above 
historical  cost  a  more  or  less  definite 
procedure  was  worked  out  among 
courts.  commissions  and  utilities. 
Should  prices  continue  to  decline,  how¬ 
ever,  the  pre.sentation  of  cases  and  the 
subject  of  valuations  for  rate  making 
again  mu.st  go  back  to  fundamentals. 

The  fundamental  viewpoint  is  the 
type  of  the  particular  case.  There 
are  two: 

(a)  The  commissinn  case,  in  which  the 
state  exerci.ses  its  police  power  to  fix,  in 
equity,  a  fair  rate.  ' 

(b)  Tbe  court  case,  in  which  the  consti¬ 
tutional  power  is  invoked  to  correct  errors 
in  fixing  rates  so  low  as  to  confiscate 
property. 

The  conditions  that  govern  these  two 
procedures  are  different.  One  is  a 
matter  of  equity,  the  other  is  a  matter 
of  law.  The  commission’s  duty  is  to 
fix  a  reasonable  rate.  The  court’s  duty 
is  to  pass  upon  the  reasonableness  upon 
appeal. 


GOLSAN 

Baeon  &  Davis,  Inc. 

Commission  procedure  is  to  deter¬ 
mine  a  fair  return  upon  a  fair  rate 
base.  Courts  say  this  return  shall  not 
be  fixed  at  less  than  interest  on  a  fair 
value.  The  formulas  are : 

(Commission)  Return  per  cent  X  Rate 
Base  =  Fair  Return. 

(Court)  Interest  per  cent  X  Fair  Value 
=  Minimum  F'air  Return. 

The  question  of  a  reasonable  com¬ 
mission  case  rate  base  clearly  is,  and 
has  always  been,  a  matter  of  fairness 
and  equity.  It  cannot  follow  ironclad 
rules.  Many  factors  must  be  consid¬ 
ered  and  the  fair  return  so  established 
that  new  capital  will  flow  into  the  busi¬ 
ness  to  meet  tbe  constant  demands  for 
more  service.  When  reproduction  valu¬ 
ations  were  higher  than  historical  cost, 
reproduction  became  the  important  con¬ 
sideration  in  fixing  the  rate  base.  Not 
only  court  decisions  but  economic  con¬ 
ditions  required  the  use  of  reproduction 
as  a  guide  because  it  totaled  up  to  fig¬ 
ures  that  were  comparable  in  amount  to 
the  rate  base  on  other  equitable  bases. 

Reproduction  cost  lower 

Now  we  are  faced  with  new  condi¬ 
tions.  Reproduction  may  eventually  be 
lowe.'  than  historical  cost.  Whenever 
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I  Martin  Insull  Sees  Evidence  of  Business  Upturn 


POINTIXCi  out  that  fiiipluisis 
given  the  threat  of  ('lermany’s 
hnancial  collapse  has  completely 
overshadowed  shari)ly  defined 
improvement  in  the  domestic  in¬ 
dustrial  situation.  Martin  J. 
Insull,  president  of  the  Middle 
West  Utilities  Company,  cited 
substantial  improvement  in  the 
nation’s  kilowatt-hour  consump¬ 
tion  as  definite  evidence  of  busi¬ 
ness  upturn. 

“hor  the  week  ended  July  18. 
23  of  the  28  large  electric  sys¬ 
tems  of  the  country  report  per¬ 
centage  increases  over  their  out¬ 
put  figures  for  the  fir>t  28  weeks 
of  the  year,”  said  Mr.  Insull. 
“These  increases  make  the 
week’s  showing  2  per  cent  better 


than  the  year’s  showing  to  date. 
The  trend  indicated  is  clearly 
upward,  and  of  necessity  origi¬ 
nates  in  the  acceleration  of  in¬ 
dustrial  consumption  all  over  the 
country. 

“While  1  wish  in  no  way  to 
discount  the  gravity  of  the  Kuro- 
pean  situation.  1  believe  the 
liealthiness  of  the  basic  index  of 
our  situation,  which  is  electric 
power  output,  is  cause  for  firm¬ 
ing  up  the  courage  and  optimism 
of  all  American  business.” 

Mr.  InsuH’s  own  company, 
Middle  West  Utilities,  shows  an 
increase  of  8.4  per  cent  for  the 
week  ended  July  18,  as  against 
an  increase  of  3.0  per  cent  for 
the  year  to  date. 


that  is  the  case  the  fair  and  equitable 
rate  base  will  take  the  view  that  his¬ 
torical  cost  is  the  lower  limit.  This  is 
not  inconsistent  with  the  former  repro¬ 
duction  view.  When  questions  of 
e(|uity  arise  there  are  bound  to  be 
limits  to  any  rule  beyond  which  results 
are  not  equitable.  The  uj)per  limit  to 
rates  are  many  indeed,  not  only  in  the 
rate  proceeding  itself,  but  in  the  eco¬ 
nomic  ability  to  produce  proper  revenue. 

Certainly  the  owners  of  a  utility  are 
entitled  to  earn  at  least  a  fair  return 
upon  investment  made  in  good  faith. 

Since  historical  co.st  has  always  been 
an  important  factor  in  tbe  rate  base 
and  may  now  take  on  more  importance, 
it  will  be  desirable  that  rate  case  valua¬ 
tions  be  submitted  in  both  historical  and 
reproduction  cost  form. 

A  comijany's  Ixxjks  of  account,  e.xcept 
in  cases  where  the  whole  plant  is  new, 
are  not  sufficiently  reliable  to  provide 
prime  basis  of  historical  cost.  It  is 
not  possible  to  keep  ca|)ital  accounts 
sufficiently  accurate.  Constant  changes, 
betterments  and  retirements  may  lead 
t«)  considerable  error.  I'or  example,  a 
betterment  program  may  change  only 
part  of  certain  plant,  as  in  the  increas¬ 
ing  of  the  size  of  feeders  where  other 
lines  remain  unchanged,  or  ])artial 
change  from  overhead  to  underground. 
Few  companies  ten  years  ago  reflected 
such  changes  properly  in  their  books. 


Once  the  historical  cost  valuation  has 
been  completed  it  is  relatively  easy  to 
bring  it  up  to  date  from  time  to  time 
with  UKxlern  accounting  practice. 

It  w(nild  appear,  therefore,  that  the 
pre.sentation  of  valuations  for  rate  cases 
should  continue  as  formerly,  but  it 
should  be  definitely  recognized  that 
where  reproduction  valuations  are  less 


ing  .sticks  defining  i)hysical  projK'r- 
ties,  whereas  going  concern  and  other 
intangibles  are  of  great  importance  in 
arriving  at  a  fair  rate  base. 

T 

Recent  Listings 

New  York  Stock  Rxcii.wc.e  has  au¬ 


The  historical  valuation  reriuires  a 
high  degree  of  skill  in  pricing.  Unit 
costs  must  be  the  “weighted  average” 
derived  from  the  records  by  a  detailed 
analysis  of  invoices,  store  requisitions, 
payrolls,  labor  records  and  other  data. 
Direct  averages  or  price  trends  will  not 
serve.  Prices  of  materials  have  varied 
so  widely  that  the  quantities  installed  at 
each  price  must  he  carefully  considered. 


than  historical  cost  valuations,  the 
rate  base  should  not  be  less  than  the 
historical  cost. 

The  proponents  of  reproduction  need 
not  fear  that  they  will  appear  incon¬ 
sistent,  nor  will  the  proponents  of 
historical  cost  valuations  have  occasion 
to  feel  that  they  have  necessarily  won 
their  argument.  After  all.  “reproduc¬ 
tion”  and  “historical”  arc  but  measur- 


thorized  the  listing  of  first  and  refund¬ 
ing  mortgage  gold  bonds  of  the  Central 
Illinois  Fdectric  &  Gas  Company,  to  the 

amount  of  $15,000,000. 

• 

Baltimore  Stock  Exchange  has  author¬ 
ized  the  listing  of  first  mortgage  '-ink¬ 
ing  fund  gold  bonds  of  the  .Safe  Har¬ 
bor  Water  Power  Corporation  to  the 
amount  of  $21,000,000. 


T  T  T 

NEW  SECURITY  ISSUES  OF  ELECTRIC  SERVICE  COMPANIES  IN  JULY 


.Vinount  of  Issue 

Name  of  Company  (Par  Value) 

Rochester  Gas  &  Kle<'tric  Corp. .  $10,000,000 

Midland  ITiited  Co .  1 1,000,000 

Wisconsin  Valley  Klectric  Co. . . .  4,000,000 

Wiscimsin  Public  Service  Corp..  2,500,000 

Central  Maine  PowerCo .  2,000,000 

.Vrkansas  Power  <fe  Lieht  Co .  2,000,000 

Pacific'PowerA  Licht  Co .  3,500,000 

<  'lary  Electric  &  Gas  Co .  8,000,000 

C’oiuinonwealtli  Eldison  Co .  20,000,000 

Publi<'  .Service  Co.  of  Northern 
Illinois .  15,000,000 

Delaware  Power  &  Lieht  Co _  6,000,000 


.Vrkansas  Power  <fe  Txeht  Co. 
Pacific'Power  &  Light  Co. . . , 


West  Penn  Power  Co. 


Penns'  lvunia  Klectric  Co‘ .  9,000.000 

Total  .  $103,000,000 

Total  a’u.)unt  actuall.v  realized  84,331,000 


Interest 

Per  Cent 

Class 

Purpose 

Rate 

Price 

yield 

Gold  notes . 

To  retire  bonds  and  for  other  corporate  purposes 

3 

100 

3  00 

Serial  gold  notes . 

T’o  reimburse  for  acquisitions,  construction,  and 
for  other  general  corporate  purposes . 

2-4J 

2  25 

Gold  notes . 

To  retire  current  indebtedness  and  to  reimburse 
company  for  expenditures  on  additions  and 
extensions . 

991 

to  4  75 

5  00 

Gold  notes . 

To  retire  current  indebtedness,  to  reimburse  for 
expenditures  on  additions  and  extensions . 

4 

991 

4  50 

First  and  general  mortgage 
gold  bonds,  series  E . 

To  reimburse  for  retirement  of  bonds  and  for 
other  corporate  purposes . . 

41 

100 

4,50 

First  and  refunding  mort¬ 
gage  gold  bonds . 

To  reimburse  for  propert.v  additions  and  acqui¬ 
sitions,  and  for  other  corporate  purposes . 

5 

100 

5  00 

First  mortgage  and  prior 
lien  gold  bonds  . 

• 

To  reimburse  for  advances  to  subsidiarj-,  for 
construction  and  for  other  corporate  pvirposes 

5 

981 

5.11 

First  lien  collateral  gold 
bonds,  series  .V . 

To  reimburse  in  part  for  acquisition  of  control  of 
other  utility . 

5 

98 

5  75 

Gold  notes . 

Refunding  and  to  raise  funds  for  additions  and 
extensions . 

3’ 

99.88 

3.62 

Gold  notes . 

To  discharge  all  hank  indebtedness  and  to  pro¬ 
vide  funds  for  additions . 

4 

100 

4  00 

First  mortgage  gold  bonds 

To  retire  bonds  of  subsidiary  company,  to  re¬ 
imburse  for  expenditures  made  for  additions 
and  for  other  corporate  purposes . 

41 

100 

4  .  50 

First  mortgage  gold  bonds, 
series  II . 

To  redeem  bonds  and  for  other  corporate  pur¬ 
poses  . 

4 

96 

4  23 

Gold  notes . 

31 

90.76 

Rights  . 

Total  financing .  $84,331,000 
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CUKKhlN  l  tAKNlNGS  REPUR  I  S  Ob  hLECl  RlC  LlGHl  AND  POWER  COMPANIES 


OperatlnK  Companies 

Per  Operating 
Cent  Ratio 

1931  1930  Increase  1931  1930 

Alabama  Power 
(Year  ended  May  3 1 ) 


Gross  earninvs . 

$17,922,254  $18,042,247 

■  0.7 

42 

41 

Net  earnincs . 

10,386,779 

10,655,931 

—2.5 

Consolidated  Gas,  Electric  Lisht 
&  Power  Co.  of  Baltimore 
(Year  ended  May  31) 

Gross  earnincs . 

12,623,831 

12,532,880 

0.7 

59 

60 

-Net  earnings . 

5,197,217 

5,050,497 

2.9 

Detroit  Edison 
(Yearenderl  .June  30) 

Gross  earnings . 

51,170,159 

56,039,867 

—8.7 

66 

67 

-Net  earnings . 

17,101,603 

18,429,254 

-7.  1 

Eastern  Texas  Electric 
( Year  ended  May  31) 

Grose  earnings . 

9,935,277 

10,035,293 

-0  0 

62 

59 

•Net  earnings . 

3,792,682 

4,177,365 

—9.2 

El  Paso  Electric 
(Year  ended  May  31) 

Gross  earnings . 

3,616,333 

3,602,715 

0  4 

55 

57 

Net  earnings . 

1,635,917 

1,555,781 

4.2 

Georgia  Power* 

(Year  ended  May  3 1 ) 

Gross  earnings . 

25,824,141 

26,595,599 

—2  9 

50 

47 

Net  earnings . 

12,849,135 

14,074,439 

—8.7 

Gulf  States  I’tilities 
(Year  ended  May  31) 

Gross  earnings . 

6,899,488 

6,955,338 

—0  8 

59 

55 

Net  earnings . 

2,838,674 

3,131,402 

9.3 

Kansas  City  Power  I.ight 
(Year  ended  May  31) 

Gross  earnings . 

14,815,998 

14,667,446 

1.0 

47 

50 

Net  earnings . 

7,875,139 

7,362,007 

7.0 

Pucet  Sound  Power  Eight 
(Year  enderl  May  31) 

Gross  earnings . 

16,594,740 

16,861,462 

—  1.6 

55 

57 

Net  earnings . 

7,449,943 

7,329,934 

1.6 

Southern  Ca.ifornia  Edison 
(Year  ended  .lune  30) 

Gross  earnings . 

41,41 1,589 

40.794.717 

2  0 

32 

34 

.Net  earnings . 

28,380,504 

27.090.615 

5.0 

Tampa  E.ectric 
(Year  ended  .lune  30) 

Gross  earnings . 

4,533,620 

4,580,852 

10 

52 

55 

Net  earnings . 

2,163,689 

2,071,943 

4  4 

Tennessee  Electric  Power 
(Year  ended  .May  31) 

Gross  earnings . 

14,1 10,279 

15,280,574 

—7  7 

52 

51 

Net  earnings . 

6,714,276 

7,535,195 

—  10.7 

Operating  Companies 

Per 

Gperatinr 

Cent 

Ratio 

1931 

1930 

Increase 

1931 

1^30 

\’irginia  Electric  &  Pnwer 

(Year  ended  May  31) 

Gross  earnings . 

17.064,648 

17.172.693 

—0.6 

55 

55 

Net  earnings . 

7,728,569 

7,785,285 

—0  7 

HoldinK  Companies 

.Vmerican  &  Foreign  Pwr.  A  Subs. 

(Year  ended  .March  31) 

Gross  earnings . 

76,410,288 

38,652,673 

69,797.773 

34.793.799 

9.5 

11.1 

50 

50 

.American  Commonwealths  Pow  er 

(Year  ended  .Mav  31) 

Gross  earnings  . 

27.405.785 

27,053,570 

1.3 

49 

54 

Net  earnings . 

13,964,058 

12,441,224 

12.2 

.American  Water  W’orks  &  Elec- 

trie  &  .Subs. 

(Year  ended  May  3 1 ) 

Gross  earnings . 

52,567,137 

54,958,419 

—4  3 

51 

50 

Net  earnings . 

25,408,290 

27,316,405 

—7.0 

Cities  Service 

(Year  ended  .lune  30) 

Gross  earnings . 

48,812,304 

56.217,280 

—  13.  1 

Net  earnings . 

46,139,656 

54,460,130 

—  15.3 

Kastern  I’tilities  Aas<H'iates  & 
Constituent  Cos. 


(Year  ended  May  31) 


Gross  earnings . 

9,188,349 

9,373.722 

—  19 

58 

60 

Net  earnings . 

Electric  l3ond  &  .Share 
(A’ ear  ended  .lune  30) 

3,832,226 

3.772,918 

16 

Gri>ss  earnings . 

46,953,106 

53,263,165 

118 

Net  earnings . 

Ketleral  Light  &  Traction  A  Subs. 

(A' ear  ended  Mav  31) 

36,860,346 

41,095,006 

10  3 

(iross  earnings . 

8.337.816 

8,453.151 

14 

57 

57 

-Net  earnings . 

■Nevada-California  Electric  &  .Subs. 
(A'ear  ended  .lune  30) 

3.592.496 

3,608,083 

0.4 

Gross  earnings . 

5,795.407 

5,674,201 

2  1 

48 

49 

Net  earnings  . 

Public  .Service  Corporation  of 
.New  .lersey  Suhs.t 
(Year  ended  .lune  30) 

3,007,505 

2,909,725 

3  4 

Grf)ss  earnings  . 

139.272.569 

138,267,082 

0.7 

68 

69 

Net  earning'  .  . 

.Standard  Gas  <A-  Electric  &  affili¬ 
ated  Cos 

(A’ear  ended  M.ay  31) 

( iross  earnings . 

.Net  earnings  . 

45  019,200 

151,185.620 

73,126.794 

42,307,801 

155,404,196 

74.921.058 

6.2 

—  2  7 
—2  4 

*  Includes  Columbus  Electric  &  Power.  t  Operatinc  expenses  includinc 
depreciation. 


T  T  T 


Weekly  Energy  Rises 

Weekly  oi’tpct  ok  klextric  and 
power  companies  has  for  some  time 
been  about  equal  to  that  of  a  year  ajjo; 
in  the  weeks  ended  July  4,  11.  hS  and 
25  it  was  successively  0.3  per  cent  less. 
0.3  per  cent  more,  1.6  per  cent  less  and 
1.9  per  cent  less,  thoujjh  last  week’s  ex¬ 
ceeded  the  precedinjT  week’s. 

bor  the  past  five  weeks  and  for  cor¬ 
responding;  periods  in  earlier  years  the 
production,  as  estimated  by  the  statis¬ 


tical  research  departmeni  of  the  Xational 
Electric  Lijjht  Association,  was: 


. — ^ — .Million.s  of  Kw.-Hr.— 
Week  Ended  1931  1930  1929  1928 

.June  27 .  1.593  1.657  1.698  1,480 

.lulv  4 .  1.576  1,581  1,611  1,366 

.luly  II .  1,655  1,650  1,717  1,521 

.lulv  18 .  1.667  1,693  1,748  1,530 

.luly  25 .  1,680  1,713  1,743  1,539 


rile  greneral  level,  over  a  period  of 
weeks,  on  the  Atlantic  and  Pacific  Sea¬ 
boards  continues  to  be  above  last  year’s 
by  a  few  per  cent,  and  in  the  central 
region  below,  by  4  to  5  per  cent. 


JcJin.  Feb.  Map.  Apr  May  June  July  Aug  Sept  Oct  Nov  Dec. 


Labor  Uses  Influence  on 
Behalf  of  Montreal  Utility 

Oroanizei)  i.ahor  in  the  city  of  Mon 
treal  has  taken  upon  itself  the  task  of 
trying;  to  induce  the  federal  gfovernment 
to  exempt  the  Montreal  Lig;ht.  Heat  & 
Power  Con.solidated  from  payment  of  a 
heavy  corporation  income  tax  which, 
while  not  paid  by  publicly  owned  g;as 
and  electric  power  utilities,  forces  the 
private  company  of  Montreal  to  charg;e 
ing;her  rates  to  local  consumers.  In 
1630  the  Montreal  company  paid,  on 
behalf  of  its  customers,  an  amount  of 
$748,363  for  income  tax.  The  recent 
budgfet  provisions  of  the  federal  g;overn- 
inent,  which  increases  the  corporation 
income  ta.x  from  8  to  10  per  cent,  and 
makes  it  retroactive  on  1930  income'^, 
demands  an  additional  25  per  cent  of 
the  amount  paid,  or  a  total  approximat¬ 
ing;  $935,454. 

The  Montreal  company  officials  point 
out  that  this  sum,  if  applied  to  the  pres¬ 
ent  maximum  rates  of  3  cents  per 
kilowatt-hour  for  electricity,  would 
efifect  a  reduction  of  2.58  cents.  In  their 
campaigjn  on  behalf  of  the  company,  the 
labor  clubs  of  the  city  are  being;  sup¬ 
ported  by  leading  citizens  of  the  me¬ 
tropolis. 
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Business  News  and  Markets 


Electrical  Manufacturins 
Companies  Merge 

Annoi'N’CH.mkn't  is  made  by  the  Allis- 
Clialniers  Manufacturing  Company  of 
Milwaukee,  W'is.,  of  the  acquisition  of 
tlie  principal  assets  of  the  American 
Brown  Roveri  Company,  Inc.,  and  the 
capital  stock  of  Condit  Electrical  Manu- 
facturitig  Corporation  of  Boston,  Mass. 
By  this  purchase  Allis-Chalmers  secures 
several  new  lines  of  equipment,  such  as 
electric  railway  apparatus,  mercury-arc 
rectifiers,  blowers,  electric  furnaces  and 
oil  circuit  breakers. 

.After  completing  the  manufacture  of 
gf)ods  on  order  at  Camden,  N.  J.,  the 
operations  now  carried  on  by  the  Ameri¬ 
can  Brown  Boveri  Company,  Inc.,  will 
he  segregated.  The  large  apparatus  de¬ 
partments  and  work,  with  substantially 
the  same  personnel,  will  be  transferred 
to  the  Allis-Chalmers  plants  at  Mil¬ 
waukee  and  Pittsburgh,  while  the  re¬ 
mainder  will  be  moved  to  the  plant  of 
the  Condit  Electrical  Manufacturing 
Corporation  at  Boston.  Mass.  The 
.Allis-Chalmers  district  and  branch  sales 
offices  will,  in  the  future,  serve  as  the 
main  outlet  for  the  former  American 
Brown  Roveri  products. 

Ownership  of  the  Condit  Electrical 
Manufacturing  Corporation  of  Boston 
will  secure  for  the  Allis-Chalmers  Manu¬ 
facturing  Company  a  New  England 
manufacturing  plant  and  increased  serv¬ 
ice.  distribution  and  marketing  facilities 
in  that  section.  With  the  manufacture 
of  prodticts  to  he  transferred  to  the  New 
h'ngland  plant,  and  the  return  to  nor¬ 
mal  business,  the  manufacturing  activi¬ 
ties  of  the  New  England  plant  shouM 
he  suhstantially  increased. 

I'he  corporate  entity,  the  organiza¬ 
tion.  plant  and  product  of  the  Condit 
h'lectrical  Manufacturing  Corporation 
of  Boston,  for  31  years  manufacturer  of 
oil  circuit  breakers,  will  be  retained  as 
at  present.  With  few  exceptions,  the 
present  sales  connections  of  the  Condit 
corporation  throughout  the  United 
.States  will  be  continued. 

The  -Allis-Chalmers  Manufacturing 
Company’s  report  for  the  six  months  of 
1031  shows  a  net  profit,  after  all  charges 
including  federal  taxes,  of  $1  .()()6.061. 
e(|uivalent  to  77\  cents  per  share  on 
the  1.20.'i.900  shares  of  no-par  common 
>tock  issued  and  outstanding  June  .30. 
1031.  This  compares  with  $2,351,541 
for  the  corresponding  six  months  of 
1030  or  $1.81  on  a  similar  per  share 
basis.  For  the  June  quarter  the  net  was 
$.523,254,  compared  with  $1,180,603  for 
like  period  a  year  ago. 


Bookings  for  the  current  six  montlis 
amounted  to  $12,224,877.  contrasted 
with  $20,480,051  in  the  10.30  period. 
Unfilled  orders  June  .30.  1031.  aggre¬ 
gated  $0.0.32.5.32.  as  against  $13,002,924 
at  the  close  of  19.30. 

T 

Southern  States  Equipment 
Gets  Utility  Order 

.Southern'  California  Edison  Com¬ 
pany  has  awarded  to  the  Southern 
.States  Equipment  Company,  Birming¬ 
ham.  .Ala.,  the  contract  for  the  220,00(>- 
volt  disconnecting  switches  for  the 
.Saugus  substation  job. 

T 

Westinghouse  Reorganizes 
Sales  Department 

.Announceme.nt  has  keen  made  by 
J.  S.  Tritle,  vice-president  and  general 
manager  of  the  W’estinghouse  Electric 
&  Manufacturing  Company,  of  the  ap¬ 
pointment  of  T.  J.  Pace,  assistant  to 
vice-president,  in  charge  of  general 
market  planning  and  research  analysis; 
M.  B.  Lambert,  sales  manager  in 
charge  of  transportation  department ; 
O.  F.  Stroman,  sales  manager  in  charge 
of  industrial  department,  and  R.  A. 
Neal,  sales  manager  in  charge  of  cen¬ 
tral-station  department.  All  hav'e  been 
with  Westinghouse  for  many  years. 


General  Electric  Profits 
Shrink  26.5  Per  Cent 

Orders  received  uy  the  General  Elec¬ 
tric  Company  for  the  first  six  months 
of  1931  amounted  to  $141,428,978,  com¬ 
pared  with  $190,313,758  for  the  corre¬ 
sponding  period  last  year,  Gerard 
Swope,  president,  announced  this  week. 

.Sales  billed  for  the  six  months  of 
1931  amounted  to  $141,180,091,  com¬ 
pared  with  $197,229,346  for  the  corre¬ 
sponding  period  last  year. 

Profit  available  for  dividends  on 
common  stock  for  the  first  si.x  months 


1931 

1930 

Net  sales  billed . 

Less:  Cost  of  sales  billed. 

$141,180,091 

$197,229,346 

includin);  operating 
maintenance  and  de¬ 
preciation  charRes,  re¬ 
serves  and  provision  for 
all  taxes . 

!24,76l,555 

174.174.425 

Net  income  from  sales . 
Other  income,  less  interest 

16,418,535 

$23,054,920 

paid  and  sundry  charRCS 

6,392,685 

7, 505.824 

Profit  available  for  divi¬ 
dends . 

Less:  Cash  dividends  on 

$22,811,221 

$30,560,744 

special  stock . 

1,287,498 

1,287,468 

Profit  available  for  div¬ 
idends  on  common 

stock .  21,523,722  29,273,276 


of  1931  was  $21,523,722,  compared  with 
$29,273,276  for  the  first  six  months  last 
year.  The  profit  available  for  common 
stock  for  the  six  months  is  equivalent 
to  $0.75  per  share  in  1931  and  $0.01 
per  share  in  1930  on  the  28,845,927 
shares  outstanding  in  both  periods. 
The  (juarterly  dividend  is  40  cents. 

The  stockholders  to  whom  the  July 

▼  T 


T 

DRILLING  A  TURBO  GENERATOR’S  EXHAUST  CASING 


Prilling  a  35-ton  gray  iron  casting,  part  of  the  exhaust  casing  of  a 
large  steam  turbo-gcncrator  under  construction  at  the  Schenectady 
Works  of  the  General  Electric  Company 
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rlividend  is  to  l)c  distributed  total  133,- 
163,  compared  with  116,750  at  the  end 
of  1930,  and  with  88,408  a  year  ago,  an 
increase  of  50  per  cent  over  a  year  ago. 

Comparative  statement  of  sales  and 
earnings  for  the  six  months  are  given 
in  the  table  on  page  216. 

▼ 

Power  Industry  Leads 
in  Employment  Stability 

There  is  greater  stability  of  employ¬ 
ment  and  wages  in  the  electric  light  and 
power  industry  than  in  any  other  major 
industrial  group  reporting  to  the  United 
States  Bureau  of  Labor.  This  ex¬ 
ceptional  achievement,  illustrating  the 
public  service  rendered  by  the  electric 
utilities  as  a  shock  absorber  during 
periods  of  depression,  is  shown  by  pre¬ 
liminary  studies  made  by  the  committee 
of  stabilization  of  employment  of  the 
National  Electric  Light  Association,  ac¬ 
cording  to  a  statement  issued  today  by 
Charles  L.  Edgar,  Boston,  chairman  of 
the  committee. 

“We  find  widespread  application  by 
electric  utility  executives  of  a  policy  of 
maintaining  employment  and  wages.” 


LFICiI  SLAT  ION  permitting  resale 
price  maintenance  is  not  called  for 
at  present,  according  to  the  most  recent 
findings  of  the  Federal  Trade  Commis- 
-•'ion  as  reported  to  Congress. 

Prior  to  the  issuance  of  its  first  re- 
I)ort  in  January,  1929,  according  to 
b'rancis  E.  Neagle,  counsel  for  the  Na¬ 
tional  Electric  Light  Association,  the 
commission  sent  questionnaires  to  a 
large  number  of  manufacturers.  Out 
of  849  who  replied,  69  per  cent  favored 
resale  price  maintenance.  A  later  ques¬ 
tionnaire  was  sent  out  and  only  29  per 
cent  of  those  who  replied  favoreii  resale 
l)rice  maintenance.  Wholesalers,  how¬ 
ever.  almost  unanimously  favored  price 
maintenance.  '  ^ 

While  some  of  those  circularized  de¬ 
manded  legislation  legalizing  price  con¬ 
tracts  when  subject  to  government 
;q)proval  as  to  fairness  of  prices,  the 
commission  feels  that  it  would  be  too 
difficult  to  determine  operating  cost 
figures  so  as  to  show  what  margin  of 
I>rofit  would  be  fair.  Tt  adds  that  gov¬ 
ernmental  participation  in  the  control 
of  prices  would  be  of  questionable  value 
a>  well  as  a  dangerous  departure  from 
I>iesent  practice. 

This  decision  of  the  commission,  ac¬ 
cording  to  Mr.  Neagle,  will  probably 
count  heavily  against  the  Kelly-Capper 


>ays  Mr.  Edgar.  "The  National  Elec¬ 
tric  Light  Association  does  not,  of 
course,  determine  any  policies  of  its 
member  companies,  but  our  committee, 
which  has  been  in  touch  with  leading 
utility  executives,  finds  that  no  subject 
is  receiving  more  earnest  consideration 
by  them.  We  are  confident  this  policy 
will  be  continued  and  the  committee  will 
lend  every  possible  assistance. 

“More  than  285,000  persons  are  now 
directly  on  the  payroll  of  the  electric 
utilities  and  their  annual  wages  amount 
to  approximately  $440,000,000. 

“The  latest  figures  of  the  United 
States  Bureau  of  Labor  Statistics  show 
that  the  number  of  employees  engaged 
in  the  operation  of  the  electric  light  and 
power  industry  is  97.1  per  cent  of  the 
number  employed  during  the  boom  year 
1929,  while  the  total  amount  of  wages  is 
97.6  per  cent  of  the  wages  paid  for  cor¬ 
responding  periods  of  that  year. 

“The  bureau’s  periodical  reports  on 
trend  of  employment  show  that  the 
electric  light  and  power  industry  indices 
of  employment  and  wages  have  been 
consistently  higher  than  those  of  all  of 
the  23  other  major  industrial  groups, 
manufacturing  and  non-manufacturing, 
on  which  reports  are  regularly  issued.” 


bill,  which,  in  various  forms,  has  been 
before  Congress  for  several  years. 
Representative  Kelly,  sponsor  of  the 
Kelly-Capper  bill,  has  issued  a  state¬ 
ment  attacking  the  Federal  Trade  Com¬ 
mission  for  its  change  of  viewpoint  on 
the  need  for  resale  price  maintenance 
legislation. 

T 

Baldwin  Locomotive 
Buys  Five  Companies 

The  Baldwin  Locomotive  Works  of 
Philadelphia  has  purchased  the  sub¬ 
sidiary  companies  of  Cramp-Morris  In¬ 
dustrials,  Inc.,  namely:  1.  P.  Morris  & 
De  La  Vergne,  Inc.,  De  La  Vergne 
Engine  Company,  Pelton  Water 
Wheel  Company,  Cramp  Brass  &  Iron 
Foundries  Company,  Federal  Steel 
Foundry  Company. 

The  first  three  mentioned  have  become 
subsidiaries  of  the  Baldwin-Southwark 
Corporation,  which,  in  turn,  is  one  of 
the  principal  units  of  the  Baldwin 
Locomotive  Works.  The  Pelton  Water 
Wheel  Company  will  continue  to 
operate  as  an  independent  unit  with 
headquarters  in  San  Francisco,  Calif. 

Cramp  Brass  &  Iron  Foundries  Com¬ 


Finds  Trade  Decline 
More  Than  Seasonal 

Findings  of  the  National 

Industrial  Conference  Board  in 
regard  to  recent  business  are  thu> 
summarized : 

Business  in  June  declined  more 
than  seasonally,  continuing  the  con¬ 
traction  begun  during  the  previous 
month.  Unless  a  reversal  is  ex¬ 
perienced  in  July,  the  low  point 
of  the  depression  reached  several 
months  ago  may  be  overtaken  in 
the  downward  movement. 

Production  in  the  basic  industries 
showed  generally  downward  ten¬ 
dencies.  Although  distribution  of 
commodities  by  freight  in  June 
held  up  well  relatively  to  seasonal 
expectations,  the  volume  of  trade 
registered  by  retail  sales  was  dis¬ 
couraging.  Commercial  failures 
declined  more  than  seasonally  in 
number  but  not  in  liabilities,  which 
should  have  slackened  materially  at 
this  time  of  the  year. 

Activity  in  the  automotive  in¬ 
dustry  declined  sharply,  as  did  out¬ 
put  in  the  steel  industry.  A  more 
than  seasonal  contraction  w’as  also 
in  evidence  in  pig  iron  prorluction. 
Total  construction  showed  an  up¬ 
ward  tendency,  though  residential 
contract  awards  declined  more  than 
seasonally.  The  output  of  electric 
power  declined  more  than  usually 
between  May  and  June.  Bright 
spots  in  the  situation  are  observable 
in  the  wool,  shoe,  and  tire  in¬ 
dustries. 


pany  has  become  a  subsidiary  of  the 
Baldwin  Locomotive  Works,  while  the 
assets  and  business  of  Federal  Steel 
Foundry  Company  have  been  acquired 
by  Standard  Steel  Works  Company  of 
Burnham,  Mifflin  County,  Pa.,  another 
subsidiary  of  the  Baldwin  company. 

The  principal  works  and  office  of  the 
the  Baldwin  Locomotive  Works  are 
located  at  Eddystone,  Pa.,  and  the 
operations  of  the  above-mentioned  sub¬ 
sidiaries,  except  the  Pelton  Water 
Wheel  Company  and  the  Federal  Steel 
Foundry  Company,  will  be  carried  on  at 
the  Eddystone  works. 

T 

Copper  Makes  New  Low 

Domestic  buying  of  cofi’er  was  dull 
all  week  and  with  no  improvement  in 
the  foreign  situation  prices  eased  off  a 
little  in  some  quarters. 

.July  22.  1931  July  29,  193 1 


Copper,  electrolytic _ 

l«ad.  Am.  S.  &  R.  price 

Cent*  per 
Pound 

7}-8 

Cent*  per 
Pound 

7} 

4.40 

4.40 

Antimony . . . . . 

hi 

6.70 

Nickel,  inpot . 

35 

35 

Zinc,. spot. . . 

4  25 

4.225 

Tin,  Strait* . 

241 

74i 

A1  uminum,  99  per  cent. 

23  30 

23  ^0 

T  T  T 

Resale  Price  Maintenance  Laws 

Not  Needed,  Is  Claim 
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Market  Conditions 

Seasonal  dullness  character  Izcs  the  electrical  equipment 
market,  generally  speaking,  buying  continuing  at  a  low  level. 
In  the  East  there  seems  to  exist  a  greater  demand  in  the 
industrial  held  than  in  the  central-station  held  and  there  have  been 
some  sizable  award>  for  iron  and  steel  equipment. 

- Nkw  EN(.i.AMt  KKPOKTS  STEADY  PROGRESS,  with  small  uiotor  sales 

as  the  outstanding  feature.  General  business  in  the  Middle  West 
appears  to  he  marking  time. 

T  T  T 


PACIFIC  COAST 

— Building  construction  figures 
for  just  half  of  1931  shozv  that  the 
Bay  region  has  decreased  5  per  cent 
OT’er  the  siuiilar  period  of  1930  and 
southern  California  about  40  per 
cent.  Los  .Itigeles  and  Oakland 
both  sluno  .^fl  per  cent  increase  for 
June  over  May  of  this  year, 
zohile  San  L'rancisco  has  increased 
slightly  its  figure  for  the  total 
period  as  compared  zoith  last  year. 

Such  basic  industries  as  lumber  and 
oil  arc  at  a  low  ehh,  hut  mining,  despite 
low  market  prices,  shows  a  fair  activity, 
attributed  to  improvements  and  recon¬ 
ditioning  to  till  uj)  a  part-time  produc¬ 
tion  schedule.  Allis-C'halmers  reports 
a  well-scattered  rlemand  of  this  character 
both  from  copjjcr  and  gold  mines  and 
Westinghousc  reports  a  $15,000  order 
for  machinery  and  line  material  from  a 
gold  dredger.  I'ruit  products,  though 
hampered  by  drought  and  overproduc¬ 
tion.  will  distribute  much  money  through 
interior  towns  and  cities  and  has  re¬ 
lieved  the  employment  situation,  which 
in  July  averaged  minus  15  per  cent  for 
the  state  over  last  year.  Overseas  re¬ 
ports  are  that  business  conditions, 
especially  in  the  Philippines,  are  just 
experiencing  our  initial  depression  of 
last  year,  though  wholesalers  are  bid¬ 
ding  on  a  $10,000  miscellaneous  lot  of 
line  material  and  wiring  supplies  for 
shipment  to  Australia  and  $11,000  worth 
of  Westinghouse  standards,  tops,  trans¬ 
formers  and  cable  have  been  ordered  for 
Wheeler  field,  near  Honolulu.  Another 
goxernment  order  covered  $0,000  for 
airport  lighting  outlets  and  cable  for 
Pearl  Harbor. 

Government  ordering  has  not  only 
provided  a  well-distributed  and  varied 
electrical  business  but  also  a  welcome 
psychological  encouragement.  The  big 
contracts  are  still  to  be  awarded,  while 
others,  such  as  the  $9,500,000  federal 
office  building  and  post  office  for  Los 
Angeles,  have  not  yet  been  figured. 
National  i)arks  bought  heavily  in  ex¬ 
pectation  of  a  heavy  tourist  season. 


many  orders  ranging  from  $500  to 
$1,000  for  telephone  cable,  insulators, 
reflectors,  floodlights  and  wire  being 
recorded. 

An  outstanding  order  for  the  week 
covers  $30,000  worth  of  General  Electric 
circuit  breakers  for  various  changeovers 
in  the  system  between  Oakland  and 
Sacramento,  but  power  buying  otherwise 
is  very  poor. 

General  Electric  Company  secured  a 
contract  for  furnishing  100  motors  and 
control  apparatus  involving  approxi¬ 
mately  $20,000  from  the  Weyerhaeuser 
Timber  Company  for  installation  in  a 
pulp  and  paper  mill  at  Longview,  Wash., 
the  order  including  machines  from  200 
hp.,  down.  Other  sales  reported  last 
week  included  eighteen  motors  from  10 
hp.  down,  to  dealers  in  irrigation 
districts,  ten  machines  from  40  hp.  flown, 
to  the  Farmers’  National  Grain  Cor¬ 
poration  for  installation  in  a  grain 
elevator  at  Spokane,  approximately  35 
motors  from  50  hp.  down,  the  majority 
20  hp.  and  under,  to  mills,  allied  wood¬ 
working  plants  and  niiscellaneou‘f 
sources,  fifteen  distribution  trans¬ 
formers,  7  Vs  and  10s,  and  30  trans¬ 
formers  from  15  kva.  flown  to  a  Ifical 
central  station  and  transformers  from 
15  kva.  dtnvn  to  a  local  central  station 
and  150,000  lb.  of  weatherproof  copper 
wire,  the  latter  purchased  by  the  city  of 
Seattle  from  W.  R.  Hendry  Company 
for  $18,000.  Seattle  Lighting  Depart¬ 
ment.  through  Board  of  Public  Works, 
is  taking  bids  for  10,000  ft.  of  galvanized 
guy  wire  and  has  requisitioned  12  miles 
of  705.OOO-circ.mil  Mallard  conductor. 

CONSTRUCTION  PROJECTS 

Pacific  Gas  &  Electric  Company.  San 
Francisco,  Calif.,  plans  extensions  and  im¬ 
provements  in  power  substations  and  trans¬ 
mission  lines  at  Redding,  Calif.,  to  cost 
close  to  $50,000.  Glendale.  Calif.,  has  au¬ 
thorized  installation  of  an  ornamental  light¬ 
ing  system.  Parker  Brick  Company. 
Santa  Barbara,  Calif.,  plans  plant  at  Reno. 
Nev.,  to  cost  over  $45,000.  Challenge 
Creamery  &  Butter  .Association,  San  Fran¬ 
cisco,  Calif.,  plans  plant  to  cost  over  $100,- 
000.  Mountain  Lumber  Company,  Tacoma. 
Wash.,  plans  improvements  in  plant  to  cost 
over  $70,000.  ^Iachinery  Mart,  Inc.,  Seat¬ 
tle.  Wash.,  plans  plant  to  cost  about  $45,000. 


SOUTHWEST 

— No  MARKED  CHANGE  in  general 
conditions  has  been  indicated  by  the 
different  manufacturers  inter- 
z’iezved.  Buyers,  both  industrials 
and  utilities,  arc  only  calling  for 
their  daily  necessities,  but  the 
actual  z'olume  of  sales  continues 
close  to  normal  for  the  season. 

Contracts  reportefl  closed  include 
electric  elevator  ef|uipment  for  a  large 
terminal  buihling  to  cost  $25,000  anti 
motors  aiifl  control  for  nine  trolley  buses 
for  a  city  railway  company  in  the 
southern  part  f)f  this  district  to  cost 
$24,000. 

CON>TRUCTION  PROJECTS 

Monsanto  Chemical  Works,  St.  Louis, 
Mo.,  has  approved  plans  for  factory  branch 
at  East  St.  Louis,  Ill.,  to  cost  $100,000. 
Texas  Power  &  Light  Company,  Dallas. 
Tex.,  contemplates  ornamental  lighting  sys¬ 
tem  at  Belton,  Tex.  Louisiana  Power  t'v 
Light  Compai.y,  New  Orleans,  La.,  plans 
transmission  line  from  pf)wer  plant  at 
Sterlington,  La.,  to  Hodge,  La.,  to  cost 
abfuit  $1(K1,000. 

❖ 

NEW  ENGLAND 

— Sales  of  electru  al  cgnipment  in 
Nezv  England  during  the  past  zveek 
progressed  .deadily,  zvith  small 
motor  .zales  and  .scattered  orders 
in  a  zi’ide  range  of  equipment 
featuring  the  trend.  .4  manu¬ 
facturer  of  small  motors  notes  that 
July  is  closing  zvith  improz'cd  .zales 
Z’olume. 

— Manufacturers  of  oil-burning 
equipment  and  refrigeration  ap¬ 
paratus  are  more  actiz'c  in  buying 
electrical  equipment.  Central-sta¬ 
tion  supplies  continue  to  shozv 
spotty  trend,  though  one  manu¬ 
facturer  reports  negotiations  of  in- 
tere.d  pending. 

Orders  for  transformers  recently 
placed  by  one  large  power  company  in¬ 
clude  three  300-kva..  six  200-kva.  and 
two  37^-kva.  equipment  for  a  new  sub¬ 
station  and  additions  for  service  lines 
m  eastern  Massachusetts  amounting  to 
about  $16,000  for  the  electrical  equip¬ 
ment.  Among  the  special  electrical 
equipment  which  shows  special  activitv 
is  noted  a  demand  for  electric  traffic 
control  signals  and  electric  meter> 
Water-heater  sales  are  active  in  eastern 
Massachusetts.  Recently  a  300-kw. 
enameling  oven  was  ordered  by  a 
prominent  stove  manufacturer.  Arc 
welders  are  more  active  and  interest  in 
portable  200-  to  300-amp.  units  is  more 
brisk,  and  according  to  one  manu¬ 
facturer  July  sales  show  improvemeni 
over  the  previous  month.  Electrica’ 
contracts  gained  during  the  past  montii. 
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in  particular  wiring  for  power  and  light 
in  institutional  type  buildings.  Schedule 
material  for  this  purpose  is  moving 
steadily. 

COXSTKVCTION  I'KOJKC’TS 

Collins  Manufacturing  Company,  Hol¬ 
yoke,  Mass.,  has  plans  under  way  for  a 
power  plant  at  pajK-r  mill  at  North  VVil- 
i)raham,  estimated  to  cost  about  $60,(MK). 
Boston  Elevated  Railway  Company,  Bos¬ 
ton,  Mass.,  has  filed  plans  for  extensions 
and  improvements  in  power  plant  to  cost 
about  $70,000.  Merrimac  Chemical  Com¬ 
pany,  Everett,  Mass.,  lias  filed  plans  for 
an  addition  to  cost  about  $55,000. 

❖ 

MIDDLE  WEST 

— (iK.NERAL  ni’Sl.NESS  I'u  tllC  MhUUc 
section  again  appears  to  be 
marking  time.  While  the  7’olnme 
of  business  is  holding  np  fairly  well, 
seasonal  inactix'ity.  or  a  returning 
hesitancy,  is  shneing  dozen  the  re¬ 
turn  of  better  business. 

— The  cener.m.  trend  is  considerably 
nii.vcd,  and  zvhile  the  optimistic 
spirit  noticeable  at  the  beginning 
of  the  quarter  still  prezvils,  present 
conditions  arc  not  such  as  to  sustain 
optimism  for  any  great  length  of 
time. 

The  larger  number  of  semi-annual 
reports  being  announced  at  this  time,  in¬ 
dicating  better  .second  quarter  business, 
should,  it  is  hoped,  have  some  stimulat¬ 
ing  effect.  The  major  industries  are 
generally  inactive,  proceeding  for  the 
most  part  at  a  considerably  reduced 
rate  of  production.  Railroad  equip¬ 
ment  purchasing  is  at  a  decidedly  low- 
level,  and  maintenance  purchasing, 
although  improved  somewhat,  is 
negligible.  The  various  utility  com¬ 
panies  have  slowed  up  their  construction 
work  to  a  certain  e.xtent,  having  caught 
up  with  their  construction  programs. 
.Among  the  interesting  orders  placed 
this  week  were  the  following  items: 
Twelve  600-amp.,  15-kv.,  single-pole, 
single-throw-  outdoor  type  disconnecting 
switches  and  .storage  battery  parts  to 
cost  approximately  $42,0(X). 

C'ON.STUl  TTIOX  J’KOJEr'rs 

Institution  for  Deaf,  Flint,  Afich.,  has 
plans  for  industrial  and  mechanical  .shop 
to  cost  about  $150,000.  State  Highway 
Commission,  Indianapolis,  Ind.,  has  filed 
Ilians  for  automobile  service,  repair  and 
garage  building  to  cost  $150.0(X).  Penn¬ 
sylvania  &  Ohio  Power  Company,  Youngs¬ 
town,  Ohio,  contemplates  addition  to  steam- 
operated  electric  power  plant  at  Toronto, 
<  lliio,  including  e.xtensions  in  transmission 
lines  to  cost  about  $2,5(X),tXX).  National 
Milling  Company,  Toledo,  Ohio,  has  ap¬ 
proved  plans  for  extensions  and  improve¬ 
ments  in  grain  mill  to  cost  about  $150,000. 
State  Commissioner  of  Purchases,  St.  Paul. 
•Minn.,  is  asking  bids  until  August  6  for 
fuel-oil-burning  equipment  for  power  plant 
at  State  Reformatory,  St.  Cloud,  Minn. 


EASTERN 

— Summer  dui.i.xess  l■ERV.^DKS  the 
electrical  equipment  market  in  the 
liastcrn  district  and,  c.rcept  in  a 
feze  instances,  orders  have  slumped 
to  a  lozv  point.  U'hUe  inquiries 
continue  on  a  fair  basis,  the  ma¬ 
jority  are  for  specialty  account, 
such  as  radio  apparatus,  and  basic 
lines  of  consumption  shozv  little  in¬ 
clination  to  make  purchases. 

— Govern m ent  hu.si  n e.ss  conti .n lies 
to  as.zist  the  situation,  both  zvith 
respect  to  immediate  commitments 
and  future  orders,  zeith  keen  bid¬ 
ding  on  the  part  of  manufacturers 
to  secure  some  zvorth-zvhile  con¬ 
tracts  from  that  quarter.  The  re¬ 
sult  is  that  prices  shozv  inclination 
to  trend  dozvnzvard  on  goz'crnment 
bids.  ITirc  and  cable  has  secured 
some  attention  and  increased  sales 
haz'C  resulted. 


receive  bids  until  .August  4  for  electrical 
equipment,  manual  training  and  science 
equipiiKMit  for  Grover  Cleveland  high 
.school.  Colonial  Knitting  Mills,  Inc.,  Phil¬ 
adelphia,  Pa.,  plans  plant  at  Caiie  May- 
Court  House.  N.  J.,  to  cost  $150.(KH).  Pas¬ 
saic  A'alley  Water  Commission.  Paterson. 
N.  J.,  will  receive  bids  until  .August  10  for 
a  complete  electric  power  substation,  with 
transformers,  switchboard  and  instruments, 
and  for  a  transmission  line,  about  2.4  miles 
long.  Spang.  Chalfant  &  Company,  Pitts¬ 
burgh,  Pa.,  contemplate  addition  to  steel 
pipe  manufacturing  plant  to  cost  over  $150,- 
000.  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  I).  C.,  will 
receive  bids  until  August  1 1  for  a  quan¬ 
tity  of  electric  cable  and  wire  for  Eastern 
and  Western  yards  ( Schedule  6208).  Gen¬ 
eral  Purchasing  Officer.  Panama  Canal, 
Washington.  D.  C.,  w-ill  receive  bids  until 
.August  7  for  wire,  switches,  fuses,  street¬ 
light  globes,  steel  conduit,  conduit  fittings, 
etc.  (Panama  Schedule  2672.) 

❖ 

SOUTHEAST 


The  Bureau  of  Standards.  Wash¬ 
ington,  D.  C.,  has  closed  bids  for  elec¬ 
tric  transmitting  equipment  with  the 
Westinghouse  Electric  &  Manufacturing 
Company,  submitting  the  low  figure  at 
$22,050  for  major  items  among  a  group 
of  three  bidders.  National  Electrical 
.Supply  Company  has  secured  an  award 
from  the  Army  Engineer  Corps  for  15- 
kva.  transformers,  w  hile  the  Commercial 
Engineering  Company  has  obtained  a 
contract  from  the  same  office  for  oil 
circuit  breaker,  sw-itchboard,  wiring,  etc. 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company  w-ill  furnish  primary  radio 
e<iuipment  for  the  new-  navy  dirigible. 
U..S.S.  Akron.  This  is  to  be  the  most 
powerful  apparatus  ever  installed  in  air¬ 
craft. 

With  central-station  business  ebbing 
off,  industrial  demand  show-s  more 
spirit,  and  with  some  sizable  awards 
for  iron  and  steel  equipment,  it  is  ex¬ 
pected  that  call  for  electrical  apparatus 
will  follow-  in  the  near  future.  West¬ 
inghouse  Electric  &  Manufacturing 
Company  will  furnish  motors,  controls 
and  auxiliary  electrical  equipment  for  a 
new-  15-ton  ore  bridge  to  be  installed 
at  the  Braddock,  Pa.,  plant  of  the 
Carnegie  Steel  Company.  Bethlehem 
Shipbuilding  Company,  Quincy,  Mass., 
has  taken  a  contract  for  renewing  high 
iind  low  pressure  turbine  motors  for 
the  steamship  Walter  A.  Luckenbach. 
Four  leading  makers  of  electric  re¬ 
frigerators  report  increased  orders  with 
corresponding  heavier  production,  and 
one  manufacturer  shows  an  advance  of 
27  per  cent  in  sales  for  June,  as  com¬ 
pared  with  the  same  month  last  year. 

COXSTKl'CTION  PROJECTS 

Signal  Supply  Officer,  Signal  Corps. 
.Army  Base.  Brooklyn.  N.  A',,  will  receive 
bids  until  .August  11  for  250  electric  bell 
mechanisms,  330  gongs,  etc.  (Circular  5). 
Board  of  Education,  Buffalo,  N.  Y.,  will 


— Central-station  activities  con¬ 
tinue  at  a  lozv  lez'cl  zvith  purchases 
largely  confined  to  maintenance 
requirements  and  a  fezv  small 
orders  for  equipment  to  he  used  in 
system  improz’ements.  Hozvez'er, 
volume  has  been  fairly  zvell  main¬ 
tained  by  actiz'ity  in  the  hcaz'icr 
lines  of  electrical  appliances. 

— Expansion  and  rehabilitation 
in  the  textile  industry  have  brought 
out  some  moderate-sized  zviring 
contracts  and  a  much  larger  volume 
of  zviring  bu..<!ine.<!s  is  in  prospect, 
Zinth  interest  centered  around  goz>- 
ernment  projects. 

One  utility  company’s  orders  for  dis¬ 
tribution  and  pow-er  transformers 
amounted  to  $11,(K)0.  It  also  purchased 
$17.(X)0  worth  of  feeder  voltage  regu¬ 
lators.  five  carloads  of  poles  and  $11,000 
worth  of  w-ire.  .A  $30,000  wiring  con¬ 
tract  for  an  addition  to  a  textile  mill  in 
northwest  Georgia  was  let  during  the 
week  and  another  textile  mill  in  south- 
w-est  Georgia  is  making  some  changes 
in  its  equipment  which  will  involve 
about  $20,000  worth  of  wiring.  Con¬ 
tracts  will  probably  be  let  this  week  for 
the  $2,000,000  post  office  in  Atlanta 
and  six  other  .smaller  post  office  build¬ 
ings  in  Georgia.  Bids  are  out  on  elec¬ 
trical  equipment  for  Barsdale  Field, 
U.  S.  Army  Airport,  .Shreveport,  La., 
which  will  amount  to  about  $50,000. 

CON.STRrCTION  PROJECTS 

Bureau  of  Yards  and  Docks,  Navy  De¬ 
partment.  Washington,  1).  C.,  is  asking 
bids  until  August  12  for  a  cross-com¬ 
pound,  steam-driven  air  compres.sor  for  the 
Norfolk,  Va..  navy  yard  (Specification 
6595).  Interstate  (jranite  Corporation, 
Charlotte,  N.  C..  plans  plant  to  cost  about 
$100,000.  Wayne  Agricultural  VV’orks. 
Inc.,  Goldsboro,  N.  C.,  plans  improvements 
in  agricultural  implement  plant  to  cost 
$80,000. 
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New  Equipment  Available 


8.5  to  125-Amp. 

A.C.  Weldins  Set 

An  alternating-current  arc-weld¬ 
ing  SET  (lesigfned  for  operation  at  be¬ 
tween  8.5  and  125  amp.  has  lieen 
announced  by  the  Westinj^house  Elec¬ 
tric  &  Manufacturinji'  Company.  'I'bis 
new  welder  meets  the  demand  for  the 
economical  arc  welding  of  thin  ga^e 
material  such  as  that  encountered  in  the 
manufacture  of  metal  furniture,  sheet 


iron  cabinets  and  containers,  in  aircraft 
fabrication  work,  job  and  {.jaraj^e  repair 
work  and  in  the  fabrication  and  erection 
of  ventilatiiifj  and  material-handling 
e(|uii)ment  of  many  kinds. 

The  "Flex.Xrc”  a.c.  welder  may  ht 
iLsed  in  conjunction  with  either  hare  oi 
coated  electrodes  from  n'j  to  i-in.  diam¬ 
eter.  Many  of  the  ferrous  alloy  ma¬ 
terials  commonly  used  with  reversed 
polarity  direct  current  are  effectively 
and  easily  applied  in  conjunction  with 
this  welder.  It  has  also  proved  sucess-' 
fill  in  the  welding  of  aluminum.  This 
a.c.  unit  is  recommended  for  work  where 
the  more  common  200-amp.  motor-gen¬ 
erator  type  of  welder  is  considered  too 
large  or  expensive. 

T 

Raise  Power  Factor 
of  Neon  Sisns 

For  raising  the  power  factor  of  the 
usual  neon  sign  from  as  low  as  40  per 
cent  to  better  than  the  85  per  cent 
demanded  by  some  companies  the 
Duhilier  Condenser  Corporation  of  New 
^'ork  City,  in  collaboration  with  the 
Claude  Neon  Lights,  Inc.,  has  developed 
a  line  of  special  capacitors. 


The  Duhilier  engineers  recommend 
power-factor  correction  of  neon  signs  at 
220  volts  rather  than  110  volts.  The 
power-factor  correction  capacitor  is  type 
PL2477  for  the  220-volt  application, 
measuring  5xl^x8  in.  high.  It  is  in¬ 
closed  in  a  substantial  steel  case  with 
mounting  feet  and  pig-tail  leads,  ready 
to  he  placed  alongside  the  transformer 
supplying  each  section  of  the  sign.  Ex¬ 
ternal  mounting  of  the  correction  ca- 
jiacitor  is  preferable  to  incorporation  in 
the  transformer  itself,  particularly  in  the 
matter  of  heat  dissipation.  For  correc¬ 
tion  at  110  volts,  type  PL2547,  measur¬ 
ing  5i’'flx2AxOJ  in.  high,  is  employed. 

T 

Dead-Front, 

Low- Voltage  Breaker 

A  NEW  DEAD-FRONT  OIL  BREAKER,  claSS 

9,  for  low-voltage  distribution  switch- 
hoards,  is  announced  by  the  Roller- 
Smith  Company.  New  York.  The  small 
space  requirements  of  this  breaker, 
which  requires  a  panel  area  of  only 
12x22^  in.,  with  ample  room  for  remov¬ 
ing  tanks  and  servicing  the  breaker, 
adapts  it  for  distribution  hoards.  Eight 
circuits  can  conveniently  he  placed  on  a 
panel  24x‘)0  in.  'I'he  class  9  breaker 
is  of  modern  construction  throughout.  It 
has  inclo.sed  operating  mechanism, 
one-piece  porcelains,  sturdy  cast  frame 
and  heavy  welded  tank,  with  insulating 
cell  per  pha.se.  The  contacts  are  in¬ 
verted  laminated  brushes  with  the 
lamination  e.xtending  through  the  hush¬ 


ing  to  the  terminals  without  joints.  This 
construction  is  especially  well  suited  to 
low  voltage  where  high  currents  are 
encountered  in  short  circuits.  The 
breakers  are  built  in  200,  400  and  600 
amp.  capacities  for  750  volts. 


Steam-Generating  Unit 

A  STANDARD  .STEAM-GENERATING  UNIT 
built  in  various  sizes  and  providing  a 
wide  range  of  capacities  under  any 
desired  conditions  of  steam  temperature 
and  pressure  has  been  announced  by  the 
('omhustion  Engineering  Corporation, 
New  ^'ork.  Detail  designs  have  been 


completed  for  eight  sizes  with  capacities 
from  70,000  to  400,000  lb.  of  steam  per 
hour,  from  and  at  212  deg.  IL 

The  design  combines  in  one  unit  all 
the  elements  required  for  fuel  burning, 
steam  generation  and  superheating,  heat 
recovery  and  ash  disposal.  The  pipes 
and  headers  essential  for  completing 
the  circulating  system  of  water  walls 
are  located  entirely  within  the  casing, 
where,  in  addition  to  performing  their 
normal  function  as  circulators,  they  serve 
as  effective  heat-absorbing  surface. 

All  four  walls  of  the  furnace  are 
water-cooled,  each  wall  being  composed 
of  a  solid  row  of  tubes,  with  only  suffi¬ 
cient  space  between  them  for  construc¬ 
tion  requirements.  The  water-wall 
feeder  and  delivery  tubes  complete  the 
heating  .surface  of  the  furnace  proper, 
nearly  all  of  which  is  exposed  to  radiant 
as  well  as  convection  heat. 

T 

A  New  and  Improved  Line  of 
Stiff-Arm  FTttings  is  announced  by 
the  Carrick  Engineering  Company. 
Chicago.  The  installation  of  a  system 
of  automatic  combustion  control  requires 
certain  mechanical  connections  between 
the  regulating  units  of  the  system  and 
the  devices  which  are  to  be  controlled, 
such  as  dampers,  motor  controllers, 
regulating  valves,  shafts,  etc.  The  stiff- 
arm  fittings  have  been  designed  for  the 
purpose  of  providing  means  for  rigidly 
connecting  the  controlled  devices  to  the 
regulating  units. 
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